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ABSTRACT ' 

• This study investigated the, effect of cognitive style 
on continuing education of scientists and engineers and the 
interactien of cognitive style with motivation for and inhibitipn of 
continuing education. The Group Embedded Figures Test for field 
dependence/independence, Adul^: Nowi^ki-St^icklahd Internal-External 
Scale for locus of control, and a continuing education asspssment 
spale (drawn fro^i Boshier's Educational. Participation Scale) to 
collect individual demographic/experiential data were administered -to 
350 employed, engineers* and scientists in 19 organizations. Results 
iudiirated that: (^1) scientast^/engineers are 'significantly, mpre field 
independent than the gen\|»al population, tending to-- confirm 
characteristics. thought to be associated with the field independent 
personality (more'^analyvtical and less social); (2) field 
dependence/independence interacted with educational structure 
variables to affect outcomes, suggesting a need for more* interaction 
among field -dependent r>ersonalitie'S| who ^.ike hon-^iecture classes, 
and a lack- of tolerance for seminars among the highly f i?eld 
independent) .(3) •'advancement" an,d "knowledge" are more important 
than "satisfying. requirements" or: "divers,ion" as motivators, the 
major blocks to continuing education being time and course 
- availafeility; (4) . recitations and seminars are 'preferred (even by 
field independent subjects) over lectures; and (5)' university courses 
are regarded as -poorer than thos6;sponsored by employers ^nd 
professional associations. Implicaition^s" based on these -findings are 
discussed. (Author/JN) , > . 
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'ABSTRACT'^ " -.^ " . ' 

This stu3y was 'designed to investigate the^ffect of cognitive * 
sifeyle'on cofitinui/ig education of scientists and engineers and to 
explore the interacti'on of cognitive stymie with motivation for, and 
inhibitors of continuing education.- . ^ ' , 

Jhe methodology involved the administration of 3 i-ostrum^nts to 
a sample of 350^femployed engineers and scientists' in, 19 organizatisns, 
The instruments included-'(V) the Group Embedded Figgr.es Test for- 
Field-dependence-independence, (2) The Addlt^Nowicki-Strickland-lnter- 
nal- External Scale far L^cuS of - Control and (3) The Continui ng-Educa-" 
ti^op Asse^ment ^developed {)y the author to collect indiytdual demo- ^ 
graphic and experiential data.« U draws from Boshier^S Eciucation^aK 
Participation ScaTe. • v*^ ' • - * ^ 

The>resir^s tend to confirm^ early worlcby^tbe author with'under- 
graduates, graduates and continuing educatibn students in a single 
university. ^Engineers and scyenti'stts are significantly^more- f jeld-' 
Independent than the general population. The hypothesis that field 
^independence would interact with educational structure variables to ' 
affect outcomes was again supported. ^ Figld dependent persons have 
less tolerance for lectures. 

In general', even With'an overal.1 ft'ghlj' field independent popula-" 
tioVi, it is clear that interactive learning experiences (recitations 
and seminars) are preferred over less interactive experiences (lectures 
and correspondence courses). 

Wjth respect to motivation*, "advancement" and "gaining knowledge" 
are more important than "satisfying requirments" or "diversion" as 
motivators, lack of time is seen as the .most important inhibitor (as 
opposed to -cost or availability of courses, for example).. 

University courses are regarded by continuing education students 
Bs poorer than those , sponsored by employers and associations. Althqugh 
over two-thirds of those 'sampled 'would recommend the courses they took, 
fully 30% would not, suggesting considerable dissatisfaction, with the 
availatle continuing education system. ' 
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1' .INTRODUCTION 

1.1 f^ESEARCH OBJECTIVE 

a This report describes a research effort -designed' to develop a more - 

'■ 

in-depth understanding *of th^ learning -style?., attitudes, and motivations of, * 

• * ■ ■ ' ^ ' ' ■ \ ' 

graduate engineers and scientists. 'While it is. clear that many things affect 

. the demand for contimjing edtfcation, ihis'study fbcuses^ on certain specific 

behavioral character^tstics- of the individual in an attenpt to relate cognt- 

tiv€ style and motivation to, the utilization of, and ^satisfaction with, con-' - j 

tinuing education. • . . ^ ' . 

It is clearly not possible to simultaneously explore all of the 
M'nteractions of all of theo'mportant variables, but it is possible to identify 
- the major effects of learning style, attidues and motivation *on tlie likeli-? 
hood of enrollment in continuing education for scientists and engineers. ' . ' 

> > The objective of this study, put gpncisely, is to show that. adult 

learrmig styles and attitudes may be an important explanatory variable in 
precjicting the demand for and utilization of continuing education. 

' "1.2 BACKGROUND . , * ' ' x 

•1.2.1 ■ DEFICIENCIES 'iN KNOWLEDGE 
^. ' Most of the "research in continuing education —i with a-few special 
exceptions rela^ted -to* demand — have concentrated on the socio-economic, demo- 
graphic a'l^id system variables. 'Some small amount of research has been done 
on^ the^tfvation toward continuing Education.* Almost nothing has been done 
on how learning patterns (cognit-ive-stj'les) affect motivation, like^-ihood of 
utilization, and success* in continuing education. 
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. \ . Wfiile the research b^s-e^-^h cognitive style is ^st'i 11- small , thepe ' 
♦.is increasing eviderfce tba.t^this .may^be a very iWortant factor >n determin- 
*,«ing education^uJ:,c/gnies, ami [joth NSF and NJE'have paid Incremating- attention 



•ta' this area. 



Thus the major deficiency in^knpwledge has been perceived as the 
effect pf. cognitive style and learning attitudes as they impinge on the - ' 
motivation to util ize, continuing education; and this," therefore, has been the 
target of this research effort. The significance, of how this knowfedge'can 
be utilized in policy-making, and how, it mj'ght. affect future research, is ' ' 
distussed in Section 1.3, but first it is important" -to' discus^ the^existing 
knowledge base and references. ... - . 

.1.2.2 THE EXISTING' KNOWLEDGE BASTE " ' • ' ^ 

• , -We identifjf very'briefly below' .the important knowledge and r'esearch" 
V ■ ■ » ■ , • 

base that exists and that formed the basis for initiating this'^esearch pro- 

jec^t. Appendix- II;c6ntains an in-depth elaborate distussion of some of the 

theoretical background for this study, while Appendix- III contains a complete 

bibliography for all works referenced. ^ 

T6 begin with, perhaps the broadest and most authoritative -demo- 

• « 

-raphi'c data on- continuing education is contained in thejParticipation.in 
Adult Education (PAE), a trienial Series flone 'for the National Center for 
J _ • Education Statistics (NCES) by the Bureau 0^ the Census, and authored* by 

. Bq2-3^{1978). This>.§urvey and analyzis, although not limited to scientists - 
and engineers, provide's'eXcellent data on the demographic characWi sties of 
participants and non-participants in continitfng education.' It also provides 

• some. rudimentary motivatiorial data, i.e. "reason fdr taking course." 

O COOF=^ER ANb COMPANY 
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^ ■ Also of importance^and directly, related, in that they deal in 
either the demographics or demand and motivation' for continuing education, 
are sever/il "recent- studies conducted under the sponsorship of NSF. The first 
-is "A Survey of Continuing Education for Non-Academic Scientists and Engineers 
Provided by Indusl;ry and Government", by Levy (t979), which- is a national* 
survey assessing magnitude, participation, organizational support-, and moti- 
vation and satisfaction- • A parallel study by Welling (1980) develops a needs 
assessment for small, geographically-dispersed units. ' n 

) ' ^ '■ I ■ 

Also of interest is the wprk by Snow '(1980), on relating organize- 
tional atmosp^re and practice to the motivation of engineering and scientific 
personnel to participate in continuing education, and the work of Farr relat- 
ing individual motivation, work eovironment and continuing education. ^ 
-Finally, of primary releva-nce both methodologically and in 'terrtis of content, 

4k 

is- our own pasj: work, by Samejjs a/id Wh'itcup, on learning patterns and cognitive 

» 

styles "in continuing eflucationu 

Of methodological interest there a^e also a n-umber* of research 
efforts not funded by NSF but worthy of note. <^In the* area of motivation tljere 
is. the work on nursing continuing education done by Hammer (1977) which 
develops a model of adult interest, needs and motivation 'in continuing educa- 
tion» ^ There are also soi^e v6ry. interesting works on ma^ivational orienta- 
tion — both a critical review of the literature and the jlevelopment ^of ^an 
education participation sca'le by^Boshif r"Yl976-1977) and a discussion 6f the 
implications of this work for program development, by Darkenwald (1967). • * 
/ - 

Two other related methodological studies include the development 
of a magnitude estimation scale for adult learning, by Blunt (1977), apd a 
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more fundamental, conceptualization of I'learning how to learn", by Smith and 
•-Haverkamp 0977). ' • V " . ' , 

.The area of cognitive st'yl^ is-, of cqurse, central to th&.research - 

effort and we includfe our own previously developejl- review in^ Appendix IL We ' 

* • 

briefly^ point out -here that Messick (1970)- has identified nine' dimensions o^f 
cognitive style, the best known of which is field-independence, versus field- 
dependence,' and- which has been extensively inves^'gated by Witkin Cl969'through 

• r 

1976) and his associates.^ Work by McKenney, (1974) and his associates on '® 
information gathering and evalual^ion, and by Hill (1971-74) and his co-workers 
,on s^bols, culturaltde'terminants and modality of inference, is also important. 
^F.i)ially,. work on Internal -External Lopus of Control .Scales by Rotter (.1966) 
and Nowicki and Str.ickland (1973), is worthy df note: • 

Thus there is- some Velevant work both in mptivation in coatinuinq ^ 

education and .in cognitive styles. However, there is little empirical work 

♦ * • 

which, links the new findings and me.thodology in educational psychology 
^(cognitive style) with mo^tivation research N'n continuing education, aTijd thus 
th^ injpetusVor this study.^ ^ ' '/ 

't:3- significance , • , ^ 

. \ DaVkeriV/ald pointed out that continuing education should be designed 



on the bBsi>$ of the needs and learning, styles of adults. >Boshier stated that 
his own. work, utilizing the Educatipnal Par^ticipation Scale (EPS) left many ' 
unanswered questions. ^ • , 

While there has-been- si gnifi cant concentration on* si tuational and 
systematic aspects of motivationT the interadtion of learning styles 0/ 
teachers and students (cognitive ^processes) has not been thoroughly explored. 
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.1 ■ ■ . • ■ ■ . ■ ■ .. ^ ; • 

In fact there has been very little work on the cognitiv.e processes. "of contin- 
uing education students. Witkin^^nted out in his review of learning and 
teaching styles that "Interesttngl^. enough,, the evidence available. . .come<s 
almost entirely from studies in which the. students were of elementary'or" high ' *• 
/ schoo'l- age. Essentially" no work has j3ee*n done with stu'dents on the'col'leqe 
or graap^e school levels."" ' "He alsa pointed out that it is-not farfetched 
to imagine that- some day tests "of learning ..style >may equal, if not supplant, 
'I.Q. tests 36 educatiAial evaluation tools. " 



• The interaction of cognitive style and motivation >or , continuing 
education is apt to be of ev.en more impprtance for scientists"-and eng'in'eers. 
^ Our own pr'eliminafly research (.Samers and Wh'itcup) showed that engin'eers are ' 
. highly field-independent in tjjeir learning 'styles'; and therefore may do 
■ better in laming situations glared \o this cognitive style. It is clear 

that cognitive style as represehted by field independence, is "an important ' ^' ' - 

. * • ■ ( " . ' 

link-in understanding thfe motivation of scientists and engineers to p,artici- 

, pa"te in additional continuing education. ^ ' ' ' , 

9 . ■ ' ) 

Finally, thisjresearch is only a small step*'in unde»rstand1ng ^he 
relationship 'of cognitive processes, to motivation in continjjing edupation. 
The methodological approach used was.la broad scale industrial survey using. S 
psychological instruments and student-recall of continuing education exper- 
iences. Thfe next step, in future research might involve ac'tual measureme'nts , ' " 
of motivation and demand for continuing education undef* a controlled long- ^ ' 
term experiment where various student learning styles and faculty teachina 
.styles are selected and controlled. ^ 
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a ' MET-HODOLOGY . ■ . . ' v " " 

. In thia section ''Of the report 'we discuss briefly the research J 
protocol,. how the sample was.' selected, what. instruments were used and- how they' 
have developed,' and what analyses wet^e performed. ' -^-^ 



2.1 RESEARCH -PROTOCOL 
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.Briefly the research effort consisted of the' following major steps: 
0) Specific delineation of *the research objeqtives, the^ develop- 
men t -of l.ikely hypotheses, and the identification of data 



^ * * . ' ' ^ needs. to support the hypotheses. 



A2} JDe^elo^pment and/or selection of instruments for coll'ectipn of 
/ ' the data. - r * - 

^" C3) Design of a samp-ling pl^n and iriechanisin for Identifying^ j 
organizations andj'ndividuals. within organizations Trom whom * ' 
tHe data would be'ebnected. • . " 

^ (4) Selegtron of .the sample. ^ • .'^r, . * 

(5) Recruitment of the^ organizat^ions. ^ * * 

*C6) Adrit1t?:ifitration'of the data collection instruments: (-a) Group. , 
Emt)edded Figures Test, (b) Adult NovJicki^Strickland Internal- 
> J External Locus of Control Scale, and (c) Continuing Education 
: ' Assessment (Cooper and Company).^ , 
' Manual editing, ke^^ing and Verifying, computer etliting and 



/ 

tabulation of the data. 



C8) Analysis of the results to explore ;i ikely hypotheses identi- 



fled in Task 1. 
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2,2 JOESm AND SELECTION @f THE SAMPLE 

• ■ V • . 

Our original concept" seta target of 2500 .persoris from'SQ firms 
i the sample size. . Thl^ turped out* to be overly optimistic 'from the pdint of ^ 
vieijf of what was ih be rea-listically achievable. We also Expected to split, 
the sample between Southern California and^ New ^gl'and, in ordgr to look at 
' at least two wiciely dispersed geographic area^* " ^ 7, ^ . ^ . , 

. Initial >esp(5nse rates in New Eiiglaad were/so poor, however, thcit 

n^w strategies h^^^to be developed, Involving intensive. foltow-up ^hich would 

not have been possiblefin Southern California, and so the' sample was confined 

\fo the nor-theast, inc.ludtng l|ew Jersey, New York> Conn^cfticut, l^odfe Isjand 
« " '» • * '* « 

^ and Massachusetts, - ' , ' * ^ 

The^irst sampling problem/had to do^^wjth the size of j.i)e firm to 
he selected^ It was initjaliy deci^d. that it*would^ake little economic- * 
'sense ;:o try and s^mp-le fii?m5 wttii less t|ian ten- candidate employees 
(employees "with a^t lea'it a- bachelor Ujdegfee in Science or Engineering). 
. Based on this rule of thumb, it was decrtfed tha,t in order to find ten such 
profes§iona;P'technica1 employees, a firm size'of about 500 employees would 
be necessary, titilfiing this ^cut-off »and Dur. & Bradstreet Directories,- a, -J 
mailing list of all firms with SOO or more emplc/yees in'the states of N^ 
Jersey, »New York, Connecticut,, Rhode Island and Massachusetts. was coml5iled." 
This included approximately 400 firms and was supplemented by a 11st of 55 
special laborato/ies obtained, from Ijidustrial Research laboratories of the 

U.S. / ' ' , ' ■ ' 

The sa^npling., universe could be thQught'of as a>l firms' in fouV X - • 
' >• ^ ^ ■ 

states of 9ny size sufficient to employ at least 10 professiortal engitieers" . . ' % 
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and scientists. It was later learned that the cutoff of 500 employees * ■ 
included many of the firms which did no.t employ even ten engineers "or'scien- . 
. tists* Other firms may have in aggregate employed that many, but-nOt at 
Jtheir corporate -lieadquarter^, which were the listed addresses. This presented ' 
still, another jjroblem, sfnce^many organiza;J;w^:^ have multiple" establishments 
and it was necessary to decide 'whether to contact each firm through i ts head- 
quarters, or through an establishment level that would likely contain fnany 
scientific and technical employees (ife., a technology center or corporate 
laboratory) » In general, the contacts were made initially through the 
corporate headquarters, although in many cases ultimate research was carried 
out at a single specific location (usually a technology center). 



^After the initial letters had gone out it became readily apparent 
that ir>te§^|ve follow-up would be necessary to generate any kind of response. 
'Every organization was therefore called at 1;east onde. (Many firms were 
called at least a'half-dozen times"). Sonle firms were also visited personally 
in order to encourage response? The final sample of 19 organizations who. 
,j||^reed to particiiwte is descF.ibed<^iFi table. 1 , (wilJibut re\;ealing. actual 
names). . . t ; . 

At each organization^ the recruitment of the sample of participa- 
ting individuals v/as voluntary. This, of course, may cause some bias in -the 
sample, although, for practical pur poises,, there was no^way of overcoming' 
this limitation. Neither ye nor the participating organizations could 
compel employees to participate, and even if, .that were possible,. fh¥ act of 
• , requiring employees to participate would in- itself create certain b,1a,ses. 
The number of volunteers at each organization is also listed, in Ta,t>le 1. 
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^ - TABLE 1: TYPE AND SIZE OF ORGANIZATIONS IN Wle' 
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> 

B 

TvDP nf HrnAn 1 -fi nn * 


» 

Faci n ty. Visited 


SIC's 


« 

• . Sales 
Cmillions) 


• 

Employees 


) ' 

Xampl e 
Size 


• 

Rubber Tire Manufacturer 


• .■ i I 

Corp. Research & Engrg. 


' 3on 


c 

•377 ■ 


. 5,650 


22 


Aero frame & Aerospace Parts ft^fg. 


^ ' ; \ 
•Corp. Research & Erigrg.X 


^ 3728, 372n, 3931 


42 


. 1.400 


9 


Phanmaceutical Manufacturer ^ 

Manufacturing Tqd1<^' & (letal '* - 
rarts pianuTac turer 


Research Center , 
, Div. Res'earch & En^rg.- 


2834, 5122, 5191, 
2099 

3559, 34B2,,2891, 
3429, 3585, 3714 


, 270 \ 
1,190 


• ' 3,000 
33,0130 

• 


40 , 
13 


ncual rarto rIanUTaC tUrcr 


Corp. Res. & Engrg. 


3461, 3542 


. 73 


1,960 


7 


nunie DUiiuing uonst. ntg. * 


.Div. Research Center 

s 


3261, 3442, 3743 
- 3499, 2757 


2,111 


49,000 • 


5 


^Electronic Equipment Mfg,' 


Corp. Research^ & Engrg. 


'3643, 3644, 3423 


190 


2,750 


16 


ciectrjCai cquipmenL riig, * 


Corp. Research & Engrg. 


3612i 3649 


39 


1,250 


18 


Aerospace & Systems Lab. Equip. ' 


Div.^Tech. Gi^'rfter 


3662, 3832, 3829 


50 


1,400 




Household Prdiducts Mfg.* 


^Cbrp. Research & Engrg. 


282J4, :2211., "3842, 
2099 ■'' * ' 


^4,300 


56,600 


22 


Meidical & Electronic Equip. • 
Manufacturing 


Corp., Research' & Engrg. 


3841, 2931, 3079, 
2381, 3679 


682 


17^700 


• 1 
19 


University Laboratory 


Laboratory 


8922 " 


6 


125 


9 


* 

Systems Analysis- & , 
Electronics Laboratory 


Corporate Lab. 


. 7391 


N/A^ 


1,750 

f 
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I 



14 



TABLE .1: .TYPE AND-SIZE OF ORGANIZATIONS;. IN SAMPLE (continued). 



Type of Organization 



Facilitty.Visi.ted 



SIC^ 



Pjjjmary^etal s Refiners 
o'f Raw Metals 

Chemical &' Pharmaceutical 
Manufacturing 

Chemical Manufacturing 



Systems Analysis & 
Electronics Laboratory 

Software Systems Analysis. 
Developfer 

Chemical '& Metal Products 
Manufacturing 



Res. & Engrg. Center 
and infg>. Facility 



3533, 1389, 2816, 
2894 



Pharmaceutical Djv. 2833, 2834, 2879, 

Technology & Mfg. Center 2869, 2944, 3079 

Corp.. Research & Engrg. x!, 2819, 2879, 2869, 

Center \ 281 2„ 2821, 3079 



Corporate Laboratory 
CorfDorate Staff • 



Research & Technology 
Center 



8911 

t 

7372 



2819, 2899, 3331, 
2821', 3484, 3949 



The nineteen organizations. in the sample vary in size fror^lOO ' 

employees to 50,000, with the median having about '6,000 employees. They 

J- 

cover a wide range of manufacturing and technical organizations,^ including 
an aerospace manufacturer, a tire manufacturer, 2 phai:maceutid&l ^anufac- * - 
turers, a household products manufacturer, two metal parts manufacturers, 
a basK metals producer, two ehefnical manufacturers, "a university .labora- ^ 
tory, 2 non-profit systems analysis "laboratories", a computer software 
^ house, and 3 electronics and electrical equipment manufacturers.' Sales of 

\ ® 

these organizations ranged from just under 5. mil lion to 4 billion. 

V 

Employees were in general recruited, by circulating a letter or* 
announcement about the^^tudy and asking them to volunteer. The information 
provided in the announceiHent promised cbnfidential,ity, but suggested they 
would also get back their own results. No attempt was made to encourage or 
discourage participants on the'basis of continuing education experience. 
The invitation was open to all employees w.ith a^.degree in science and ' 
engineering Candin a few eases others ^ as .long as they were accorded pro-- 
.fessional' status by their employers). Technical 'management employees were 
also invited to'' participate, and the mix of employees, in most of the 
companies included a widerange of (^ges and responsibiliti&s, although we 
must point out that.no attempt was made to "control" the sample. so that in 
,'any individual -organization it was truly representative of the organization. 
Further,. data was not available and could not easily be obtained to ascertain 
whether or not they wereVepresentative. 



*The problem of defini)^g "representative" is a complex conceptual task, 
since it is not clear on an a priori basis what variables might have been 
considered, nor how they sh9uld have* been weighted. Age, .responsibility 

•and education 3re likely candidates, but there are obviously also others, ' 
and the specific model appropriate to this research is not at afl clear. 
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-2.3- DESIGN AND SELECTION OF THE INSTRUMENTS 

Three instruments were utiJIzed in this study.' The first two. are 
Well -documented in the literature of educational psychology, and were merely 
"selected" for use in this stydy. • . 

\. 

They are .the Group Embedded Figures Test (GEFT) for field indepen- ' 
,dence (Witkin, et'al) and the Adult Nowicki-Strickland Internal-External 
, Scale' for locus of control (ANSIE), (Nowicki-Strickland), • . 

The former test, the GEFT, is well -documented test which ^e have 
used before, distributed by 'the Consulting Psychologists Press. A descripy^ 
tion of the test is provided in Appendix I. This is probably the most'widely 
used group test for any asffect of cognitive style. It is designed to measure 
field independence. 

The second test is one of many available for measuring locus of 
control* In previous re$earcfi we have utilized the Rotter Scale, which is 
probably the most well-known and frequently used of such tests. It has come 
under criticism primarily because, like most tests in this area, the questions 
are often correlated with social acceptability. In any case, we did not get 
strong results with our previous use. of the Rotter Scale, and as a result of 
several recommendations, switched in this research to^the ANSIE scale. A 
descripti9n of the test can also be found in Appendix I. (Tha actual instru- ^ 
meni is available from Professor Nowicki, at Emery University, as described 
in Appendix I). This test was derived from an earlier one designed for 
children, -and in our own opinion and that of many of the adults tested, there ^ 
are -a number of items in the test which are still^not adequately adapted for ' ^ 
adults. ■" . . 
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. The third instrument was one of .our own design, whose object was 
to capture the demographic background and continuing education experiences ^ 
of the individuals. This instrument is also shown in Appendix I. The 
•Initial p^rt of the instrument deals larg'ely'with^actual background mater- 
, ial^ It also adcjressfes the issue of preferences in educational style and 
asks for other various assessments of the participants' experiences in con 
tinuing education. The instrument also explores motivations for ^nd blocks 
or inhibitions .to, continuing education. For this is draws heavily on the 
work of Boshier, whose Educational Participation Scale provides a typology" 
for classifying motivational orientation. Boshier's early work (1971) made \ 
use of factor analysis, and developed 14^factors describing^-the participants' 
moti vati onal or i€ntailQi3„.to_a(liil t. edu.catioa...._In,Jftter_WQrk. tl 977)-he -co4-' 

lapsed these into six factors, which were used in our own instrument.\ The 

' - / ^ \ ■ 

six "factors" we employed contain many of the same words Boshier utilized 
in hVs own 47 individual items, facilitating understanding of the general 
concept by the respondent. The six factors correspond to social relation- .' 
ship, .escape/stimulate, professional advancement, social welfare; cogn^itive 
interest, and. external orientation. 

The instrument also deals with blocks or inhibitors to -continuing 
education* and here we utilize five factors which we believe cover the major 
reasons typically' identified in the literature as inhibitors of continuing 
education. ' . 

Both the motivating afid inhibiting f^a'ctors were'designed to be 
completed -with a two-part response;., first a yes or a'tio, as to whether the 
.factor applied to the respondent, and then a, second. yesi or no as to whether ^ 
the factor was critical to the respondent. This "second^' ^weighting or . 

» » > * - / 
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or review was speci fi call/ dtili zed to. reduce social acceptability, or. other 
undesirable responses resulting from.boredom, etc., .by implicitly asking 

* ' the respondent, "Is the answer you've given reaTly important to you?" 

• 2^ ANALYSIS 

The fundamental hypotheses to be tested in the results are -s. 

♦ 

0) That cognitive style (field independence) and Iqcus of control 
affect educational outc^es differentially, depending on 
educational design variables and motivation, 

\ ^ ' ' 

C2) That there is. a relationship between motivation, cognitive 

style and the perceived educational experiences. 



Other areas of interest include \ - 



0) The variability of cognitive style and-lociis of ^ontrol with 
, demographic and job-related variables. ' , - 

{2} The effect of cqgriitive style on students' course selection ' 
processes. • ^ • o 

The analysis of the data was accom]).Tlshed using SPSS.* This system 
makes it very easy t&^^pVogram and carry out multifile analyses,. and, we have 
taken advantage of this facflity-- Unfortunat.ely, thre tendency to carry out 
wide-ranging^and exploratoryranalysi^ rather thar) to. stick to a few. 
originally posited hypotheses leads' td-volunrlnous results, moH Of-^vhieh./ '--- 
cannot be presented in'^a reasonably-sized report. 

* ^ ^ < -* 

. '^v Jhe^^tialysfs plan called-. for the following: 'r[ 
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■{11 Simple one-way fr^ueocy-di^triba'ftion.s for'all variables. 

♦ * ■■ iS***''..^'*' ..•..•,•13; • 

t2) ,Cross tabu.lationSt^^X5>A*^'ot|e^r- suitable, tests) comparing 
. educational. OiltC'Onie y»^^.t^i6s^> recomipend course) with ' 
• GEFT, ANSIE, and motiyaW^^T^^iWIes. 

(3) Two-way analyses — compar|T^'Mfl^^^i;^ni^ mjIcGme' variables 
with the interaction of GEF^-i'AflSJE', '.motivational variables 



and educational design^ varia|)i^ te>g., type of course). 



6 



C4) Analysis by company (not presehtfed in this volume but furnished 
" "to each of the companies)* 



These results are presented irf'sectri^n- 3,: y^hich follows 
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3 RESULTS 



^ The presentation of results begins With the most general • findings 
(destriptions of the characteristics of the parti.ci pants .and their educational . 
experie/ices and reactions), then proceeds to the more specific, including the 
investigation of hypotheses (interactibns of Field Independence and Locus of 
Control with'mQtivation and' experiences in continuing education) and finally" 
concludes with a summary which identifies what we believe to be the key, 

i 

findings. " . / ' • 

The analysis- carried Out involved some 600 pages of tables and- it / . 
is simply not possible to present al-1 of the results. For the most part we 
have presented only positive results, summarizing those areas where hypo- 
theses about relationships were not confirmed, but even then considerable 
editing ha^ taken plaii^e. One danger when a large numbgr^of analyses and 
tests are carr,ied out is that certain relationships will appear significant ' 
just^out of chance. To reduce the likelihoad^of this we have adopted a 
rather tight significance level (.05) as a general screen, although where 

it seems appropriate because of interest in the specific variable we present 

7 . 

the actual significance level (whatever it is). . 

Finally, we should point put that this research effort Is only 
one small additional step toward^understanding the importance of cognitive 
style as it effects continuing education. It confirms certain aspects *of 
previous work and leaves others in question. For some hypotheses the } 
weight of -evidence is mounting and this study may prove definitive. For 
others the stcidy merely does whatTnost research does — it helps to 
crystal ize the unsolved problems. . . • 
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* 3.1 GENERAL RESULTS DESCRIBING THE STUDY PARTICIPANTS AND THEIR EDUCATIONAL 

experiences; motivation and cg6nit.ive style ' • • v 

3;ij: characteristics of the participants 

• r 

The key demographic, ^ork and educational characteristics of the 
participants are presented in Tables 2 to 15, and discussed below. 

^* / 

^ « • The primary fields of work of the participants are well distributed 
through science and engineering withphysical science and mechanical 
engineering being the most important,- but' far from dominant.. 

• Work a^ivity is also scattered, although 46% described^^hemselves 
as being in management and administration, reflecting a strong 
participation Ijy more responsible individuals. It should be noted, 

. however, that they still described their field of work as science 
ojs engineering and were so regarded by their organizations, W 
would no-fi have been invited to participate. 

• The age distribution^ reflects no unusual information. A diverse 
distribution with modal value -in the 30 to 3? group. 

• AboQt 12% of the sample involved females, whicFx^is not unusually ' ^ 
low for th6 population bising -sampled. • ^ ^ . . , 

• Mimority representation in the sample -was ,smal 1 and below that 
of national averages. 
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Approximately 40% of the participcyrts had supervisory responsi- 
bility, so that some v^ijp claimed their field was management and 
a'dministration may have had staff assignments without- supervispry 
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responsibility. - ^ " ^ • 

In terms 0/ experience the participants were quite mature, with 
75% having jnore than 5 years of experiance and over 35% having more 
than 20 years. 

p - 

Slightly over 40% -of. the participants held advanced degrees, and . • 
slightly over 10*%, doctorates. The fields of their degrees 
paralleled their work areas, both in diversity and in the areas of 
concentration. 

Years 'Since last degree reflected the age of the population with * 
just over 65% at least ]0 y^ars out and just over-SO^c at least m 
20 years out. ^ ^ . - 

In terms of exVessed subject preferences they liked engineering 
and science most, and language and social science least — not 
unsurprisingly. * ^ ^ . 

In terms of type of class, however, they showed strong general 
preference for recitations and seminars ov^er lectures and corres- . 
pondence courses,' which is slightly contradictory to What .might 
have' been expected for a "hig1i GEFT • analytical" population. 
This wi'Tl be explored in more detp^th as we attempt to *look at more 
detailed interactions. 
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TABLE 2: PRIMARY FIELD OF WORK 



Mathematical Science 
7»hys^al. Science 
, Computer "Science * ^ 
i^liffe Science 
En V i ronmen ta T Sc i en ce- 
Other Science * " TT^ 
Mechanical Engineering 
Civil Engineering ' ^ 
tlectrlcal Engineering' v. 

CHeinical ^ngineerth'g V 

' , •«•'>■ " '^^'^ 

Industrial Engineering \ 
AenpnauticaT Enginefip'ing 
Ot(i?r^ Ehgi neer^i'n^' • • 
. fione-lof the above 
No answer 



j^requency j 


Percent 


5 • 




85 ^ . 


24.6 ; 






24 


6.9 


22 ■ 




4 




•16 


' .4.6 


61 


17.6 


2 


1 

■ ^ -6 . 


34 


'. 9?7 


33 


9.5 


- 5 


^.4 


■ 2 ' 


.6 


37 


10.6 




5.2 . 


4 




352 " ! . 


, 100.0-. 



/ 



26 



COOF^ER AND COMPANY 



TABLE 3: PRIMARY WORK ACT-IVITY 

St 

Basic Research 

Applied Research, Or Development 
Management of. R&D ^ 1 

Production Engineering . 
Management and ^ininistration 
Consulting 
Customer Services 
Sales" . - 

Other ' 



\ 



Vreqaency • Percent 





1 1 .4 


on 

oO 


8.5 


oo 

32 


9.1 


6 


T.7 


164 - 


46.6 


34 


9.7 


15 


4.3 


1 


.3 


_30' 


8.5 


352 


100.0 



TABLE 4: AGE 



20 to 29 
30 to 39 
40 to -49 
50 to 59 
60 or over 
No answer 



Frequency 
88 

66 
65- 

n. 

7 

352 



Percent 
.25.5 
' 33.3 
19.1 
18,8 
3.2 



100.0 



TABLE 5; SEX 

k 

Male 
Female 
No answer 



%ABL£ 6: RACE 



Frequency 
302 

40 

10 
352 



Percent 

88.3 
'. 11.7 



V . lOOVO 



White 
Black 
Hispanic 
Asian 
No- answer 



Frequency 


.Percent 


.321- - 


. 91.7 


' ■" 8 


2.3 


■ 7 


■ 2.0 


■14 . 


4.0 


2 




352 


^ 100.0 
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TABLE 7: SUPERVISORY RESPONSIBILITY 



Yes 
No 

No answer 



Frequency 
. 140 
Z05 

7 " . 
352 



Percent 
40.5 
59.2/ 



100:0 



TABLE 8: YEARS WORKED AS ENGINEER OR SCIENTIST 

2 or less -years 

3 to 5 yeg^rs , 

1 

6 to 10 years - ' • 

11 to 20 year§ . o * 

More than .20 years ^ - - 
' No answer • 



TABLE 9: : HIGHEST DEGREE 

Bachelor's' 

Masters 

Doctorate 

other tPrinigrily Associate) 
None " 

No answer - • 



Frequency 
42 
47 
69 
85 
95 

^ Jl' 
352 



Percent- 
• 12.4 
13.9 
20.4 
•25.1 
28.1 

- i 
100.0 



Frequency • Percent 
•165 47.} 



122 
39 
9 

15 
2 

352 



^4.,9 
•11.1 
2.6 
4.3 

100.0 



VERJC 
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TABLE 10: SPECIAL FIELD OF DEGREE 










• # - 

Mathematical Science 




Frequency 

"17 ' 


Percent 
5.0 




Physical Science 




78 


23.2 




Computer Science I 
Life Science 


• r 


' 7 . 
. * 22 


2.1 

•6.5 • 




Environmental Science 




' 5- . 


• 1.5 . 




Other Science , £ 
Mechanical Engifteering 


.0 


13 
64 


3.8 
19.0 




Civil Engineering 


• 


' 2 • 


.6 . 

« 




Electrical Engineering o 




33 


9.8 




Chemical Engineering 




51 


' 15.2 




Industrial Engineering 




' '5 


1.5 ■ 


• 


Aeronautical Engineering ^ ^ 


• 


6 


1.8 - » 




Other Engineering 

None of the Above ' ; 




12 • 

22 


3.6 

6.5 \ ■ ; 




No answer ^ , - 


* 


15 

352 . 


100;0 




TABLE- 11: YEARS SINCE HIGHEST DEGREE 




•. 


■ ■ '. 








Frequency 


Percent ' " • 




3 or less years . ^ ^ 




24 


6.9 „ 




3 to 5 years--?'^, ^ 




41 


11-8 , . 


1 


6 to 10 years 




48 ■ 


13.8 




n to 20 years ' ^ ' ' - ' ^ 




56. 


•16;1 . \ 




More than 20 ye^trs 




, 178 . 

* 


51.3 ... 




No answer 




5 


- 








.352 


100.0 
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TABLE 12: SUBJECT LIKED 



3-9 







Frequency 


Percent 


Mathematical Science 




• 60 


17.2 


Physical, Life, Environmental Science 




^ . m 119 


34.2 


Social Science 




7 


' 2.0 


Business 




10 


2.9 


Encfineering " ' 


' ' ' 


134^ • 


38.5 


Fine Arts 




3 


.9 






c 
0 


1 ^4 


other 




10 


2.9 


Mo answer 




4 


• 






352 


100.0 . 


TABLE 13: SUBJECT 'DISLIKED 












Frequency 


Percent 


Mathematical Science 




33 


9.6 


Physical, Life, Environmental Science 




9 


2.6 


Social Science 




68 


19.9 


Business 




33,^ ^ 




Engineering 






' ' ■ 4.9 


Fine Arts 




55 


. 16.0 ■ 


Language Arts 




"108 


31.4 


Other ■ ^ "'^ 




21 


6.1 


No answer x ' 




















• 352 


100.0 
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TABLE 14: TYPE OF CLASS PREFERRED HOST 



Lecture • 
Recitation 
Seminar 
Lab 

Tutorial 

Correspondence 
No answer 



Frequency 
54 • 

no . 

86 

74' 

18 

8 

2 

352 



Percent 
15.4 
31.4 
24.6 
21,1 

I'} 
. 2.3 " 



100.0 



TABLE 1^: ■ TYPE OF CLASS PREFERRED LEAST 
Lecture 

Recitation ] 
Seminar 

Laboraotry * 
^Tutorial 

w 

Correspondence • ^ » 
No answer • 4- 



Frequency 
94. 
26 
20 ■ 
13 ^ 
40 
15Q 

9 ' 
352 



Percent 
2?. 4 
7.6 
5.8 
3.8 
11.7 
43.7 



32 
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3.1.2 PARTICIPATION IN CONTINUING EDUCATION AND PARTICIPANTS' EVALUATION 

♦ 

Data pn participation in continuing education courses, character- 
istics and evaluation of the courses are presented in Tables 36 to 31, and 
discussed below, 

^ ^ • Almost 75% of the participants had taken courses^ in the past two 

years (participation in continuing education activities 'was not a - 
requirement -for participation in the study). 50% of the partici- 
pants 'had taken more than one course. 

■"^ - • With respect to course intensity, 40% took what appeared to be full 
semester courses. 30% participated in cours'e^s lasting less than 
one week. 60% of the courses -involved more .th'an 20 course hours, 
and only 20% were less than" 10 hours. 

• Only 50%*of the courses were conducted by traditional educational 
institutions. Almost 16% were conducted by employers. 

• , • Subject matter, by and large, paralleled the education^ work^ 
^ - ^ -i;. activity and interests of parti ciparfts, with two notable exc6p- ^ 
tions — business and mathematical sciences — both of which 
exhibited higher levels than might h.ave been expected from;.-, 
parti cipants\[ backgrounds. 

•\ji/ith respect to .the types\f ^courses taken and expressed likes . 

and dislikes, a serious mismatch is apparent. Over 30% of the 
^, 'courses were dfescribed as lectures- — tlje modal characterization. 
Thjs was also the course type disliked, more than any other. 
Labs^ which were among the highly preferred, were hardly exper- 
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ienced less than 4%. • " • • 

On the subject of interaction with instructors|and students, the 
results, on the whole, seem to suggest that 'there is substantial 
interaction, but in about 25% of the courses ^uch interaction was 
insufficient - not-a surprising finding given that 35% of. the 
courses were characterized as lectures. 

• X * 

with respect to oi^tcome variables, the courses got slightly better 
than average ratings on how well the course was organized, how 
much^was learned, and how much the course was^ enjoyed. Over 96%^ 
of the courses taken were completed. Finally, 77% of the courses 
and 71% of the instructors were recommended. These latter two are 
perhaps the most important outcome variables, find whil^ at first 
glance one may perceive these as highly favorable, a 25 to 30 
percent norv-retommendation rate seems high and is worthy of 
further analysis. 



v. 
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Yes 

No answer* .-V::^, 



/ 



r:^"?^^^ 



352.r -'^A.qmO.^ /, 



^ TABLt -1 7 : NUMBER' OF .CO.URSXS^:!^^^^^ 
None 

3-5 

5-8 • ^ 

No 'aliswer 



Frec^uency 
88 



, 69 
. 70 ' 
79 
^6 
20 
352 



V 



Pertent 
• -26.5. 
20.8 
21.0 

• 23.8 • 
■^"7.8 



.106.0 



0 



; !ERIC: o 
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JAat&'li: , DURATION OF eOURSE 



r 3 to-5 weeks 
6 to 9 we.eks ^ 
10 to 16" weeks ^' 
More t||ian 16 Weeks 



TABLE 19: HOURS PER WEEK 



1 . hou)^ 



2 hours 

3 hours 

4 hours 

5 houi^s 

6 to 9 hours » 
10 to 20 hours 
More than 20 hojirs 

r ■ ■•. 



3-14 



Frequency • 


Percent 


170 


31. a 


29 


- 5.3 


39 


7.2 


80. ' 


14.7 


° 207, 


. 38.1 


19^:" 


' 3.5- 


544* 


100.0 






Frequency ' 


Percent 


■ 17 ■ 


3.2 


89 . 


16.7 


168 • 


• 31.5 


40» , 


.7.5 


15 


2.8 


■^7 


16.3 


,57 • 


\Off 


61 « 


^ n 4 


534 

e ^ - 
'< 


1^.0 







♦Respondents were. asked- to descrii)e the 3;most recent courses they had taken.. 
Since 88 did not take any course, 69 took only one> and 70 too1< only 2, 
a maximum of 680 responses were possible out of .1052, and should be viewed 
as the ba§e number in succeeding* tables about ^courses taker)*. . ' 
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TABLE 20: TOTAL COURSE HOURS 







Frequency ^ 


Percent 


1 to 5 hours * i 


t 


. ^ 21 


'• 4.8 


6 to 10 hours 
• 




"78 


l'7.6- 


n to 15 hours . 




28 '. 


6.3 


16 to 20 hours 




50 


11.3 


• 21 to 30 hours 1 

\ 


86 • 


19.5 


31 to 40 hours 




' , 85 


19.2 


■ More than 40 hours 




442 


21.3 
100.0 



TABLE 21: WHO CONDUCTED COURSES 



College; or liniyersity 
Employer ^ 
Association 
Other 



Frequency 


Percent 


289 


50.4 


- 102 


17.8 


120 


20.9 


JZ . 


10. 8-; 


573 


100.0% 
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,tABLE 22: COURSE-SUBJECT 

Matheihiatical Science 

Physical, Life, Environmenta^l Sciences 

Social Science ^ 

Business * 

Engineering ^ 

Fine Arts 

Other 



TABLE 23: TYPE. OF COURSE TAKEN 

Lecture 
Recitation 
Seminar 
Lab 

Tutorial 
Correspondence 
Other 



Frequency 


Percent 


113 


20.5 




15.8 


10 


1.8 


- 109 ' 

, 139 


19.7 

25:2 


c. , 


.4 


92 


. 16.7 


552 

• 


100.0' 


Frequency 


Percent 


201 


35.2 


191 


33.5 , 


130 


22.8 


26 


4.6 


4 


.7 


7 


1.2 




.9 


570 


100.0 

w 


'0 
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TABLE 24: INTERACTION 



WITH INSTRUCTOR 



WITH STUDENT 





r 1 c^uciILjr 


rercent 


frequency 


Percent 


Far less than average 


44 


7.9 


65 


11.7 


Less ^han average 


« 90 

• 


16.2 


123 


22.2 


Average 


- • "v ■ 226 


• 40.6 


205 


36.9 


More than average 


133.' 


• 23.9 


114 


20.5 


Far more than average i 


■ 66 


n',3 


48 


8,6 




-" 556 ■ 


■100.0' • 


, " 555 


100.0 



TABLE 25:' WAS INTERACTION ENOUGH? * 



Yes 
NO- 



WITH INSTRUCTOR • , 


WITH 


STUDENT- 


• • 

Frequency ^Percent 


Frequency 


Percent 


'•"391 72.7 ' 


391 


76.5 


. 147 '"27.? 


120 


.23.5 


538 • 100.0.' 


511 


100.0 



<8> 
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TABLE 26: HOW WELL WAS COURSE ORGAfJIZED? 

Far less than average 
Less than average 

Average ' 
flora than average 
Far more than coverage 



V 



TABLE 27: :hOW MUCH WAS LEARNED?* 

Far less tha^ ave^jage 
Less than average 
Average 

More than average ^ 
Far more than average 



TABLE 28: HOW MUCH WAS COURSE NENJOYED? 

far less than average 
Less than average 
Average 

More than average I 
far more than average 



Frequency 


•Percent 


- 


-45 


' ' ■ 7.9 




.67 • 


1.1.7 




195 


34.1 




. 197 


34.1 




484 


1.2.2 
■ 100.0 ^ 




• 






Frequency" 


Percent 




33 






/' 69 • - 

r 


■'- ■12..1.^ 




- . j^26v • 


39. '5 




192 


,• ■33.6 




52 


■ '9.1 




• 

. ^484 » 

f 


100.0 


« 


• «' 

Frequency 


. percent, 






4.7 




83 


. 'l4'.6 




^ 189/ 
•201 ' > - 


\53V2 
35.3 • 


/ 

I. r 


69 ■ ' 


• ' 12.1 


9 


487 


. lOO.ff 
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I^BLE 29: COMPLETED COURSE 



Yes 
No- 



Frequency Percent 



541 . 

' "21 

..56z;../ 



3.7 

Too.o' 



TABLE 30: RECOMMENDED COURSE' 
Yes 

No ^ 



Frequency 
432 
130 
562 



Percent 

^76.9 ' 
% 

23.1 
100.0 



TABLE '31: ^TAKE ANOTHER COURSE WITH INSTRUCTOR { 



Yes 
No 



Frequency - Percent 



. 367 
152 



70.7, 
29.3 



519 



lOff.O 



ft 
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3.1..3 MOTIVATION AND INHIBITORS IN CONTINUING, EDUCATION 

In Tablers 32 and 33 we represent some important data on respondents' 
attitudes towards continuing education, whrich'are discussed below. 

• Advancement; the desire^ to obtain knowledge and the need to comply 
« 

with external requirements are clearly more important motivators 
.than social, escape, or service needs. Over 90% of the participants 
named advancement as a motivating force. 

• Time and the availability of courses were seen as the critical 
inhibitors or blocks to continuing education. Only 10% said they 
didn't need courses, but slightly over a third saw' quality of the 
cours.es as a problem, 

• While there appears to have been some confusion among participants 
as to when the critical column was to be completed, and the direc- 
tion of. the variable in the case of tlie motivation question, the 
patterns are fairly striking and^ easily facilitate analysis and 



■0 



understanding. 
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TABLE 32: REASONS OR MOTIVATION FOR TAKING COURSES* 

APPLIES 

— < 

Social - 

Requi rements 

! 

Service 
Advancement 
Escape 
Knowledge 
Other 



CRITICAL 



Yes ^ 


Ma 
viQ 


Yes 


NO 


1 Q C 
1 O. 0 


7Q /I 






(65) 


• (276) 


(16) 


1 (72) 


bb.o 


00. b 


AC. 7 


b4.o 


(228) 


(115) 

c 


(106) 


(126) 


oU.U 


bU»U 


OJ* 0 


e^A 7 
b4. / 


(168) 


(168) 


(60) 


(110) 


^3.0 


/I /I 


' • 0 


/in 1 


(329) 


(15) ° 


085) 


(14?) 


29.9 


69.8 


24.6 . 


75.4 


(100) 


(233) 


(29) 


(89) 


8a. 4 


18.2 


48.2 


51.8 


(?83) 


(64) . 


(131), 


(141) 


61.1 .' 


' 38.9 ■ 


40.0 


60.0 


* (22) : 


-.cm) 


m 


(12) 



f 



♦Results are given in Percent. Yes and No. Absolute Frequencies -are given in' 
parentheses. " . ' ' . 
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TABLE 33: BLOCKS OR IMPEDIMENTS TO TAKING COURSES* 

APPLIES CRITICAL 



Time . 
Cost 

AvaiJ ability 
Quality 
Don't Need 



1- 



Yes 


No 


Yes 


No 


69.1 


30.9 


80.0;, 


20.0 




f ^ no ^ 


( 1 yo.) 


(49) 


36.2 


63.8 


69.4 


-30.6 


(124) 


(219) 


(102) 


C45) 


57.7 


39.2 


83.5 


16.5 


C203) 


(1*38) 


- (177) 


(35) 


36.0 


64.0 


r77.5 


22.5 


(121) 


(215) 


(110) 


(32) 


10.7 


89^3 


41.5 


58.5 


C36) • 


(302) 

^ 


(27) 


(38) 



♦Results are given in Percent Yes and No. Absolute Frequencies are given in % 
parentheses. • . 
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3.1.4 FIELD INDEPENDENCE AND LOCUS OF CONTROL - ' / 

Data on the Group Embedded Figures Test'jGEFT) and Adult Nowicki- 
S^rlckland Internal-External Scale (ANSIE) are'shown in tables 34 to"37, and 
afe d\;scussed below. , 

• The Group. Embedded Figures Tests show results very similar to • 
those acht^ved" by Samers and Whitcup in 1979, and suggest that 
those findings were not an isolated phenomenon. Namely, engineers 

4 and scientists obtain scores significantly higher than the average 
undergraduate population on Group Embedded Figures Tests, suq- 
gesting more field independent (analytic) cognitive styles. Over 
40% of the participants achieved maximum scores.* 

• The Locus of Control Scale showed na special differentfation for 
this sample. Results were almost identical to those achieved by 

. Nowicki over severa@ears. ' ' ■ , '* 



• Of course the important hypotheses have -to do with the interactions^ 
c between ^ield Independence and Locus of ControVand other variables/ 
and these are explored further in the succeeding results. 



^ — . ' \ . . : \ . 

*From a purely methodological point of view, Whitkin's observation that 
truncation at the higher levels may occur, and -that it' may be appropriate 
for discriminating purposes, within a^iven population, to shorten the^test 
timei is confirmed. The obvious probTem with .this is that comparison over 
a broad range of populations is inhibited. 



\ 
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TABLE 34: GROUP EMBEDDED FIGURES TEST 



GEFT SCORE FREQUENCY ' . PERCENT CUMULATIVE PERCENT 

■M \ ^ 9 . 2.6 ■ 2.6 

5-6. . . ' 7 ' 2^ * 4.6 



7-8 \ .15 4.3 ' . 8.9 

9-10 ' . 21 ' . 6.0 * . 14.9 



* 



, ^ 28 8.0 22.9 \ 

13-14 45 12.8 35.7 

15-16 79 22.5 58.2 

17-18 ' . 147 ' 41.9 100.0 

No Test 1 • - _ - 



Medfl^ Value 15 

Mean . . 14.6 
S.D. " 3.7 

• 7 



. \ 



'352 • 100.0 • 100.0 
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TABLE 35: GEFT COMPARISONS Q 

.VALUES OBTAINED IN THIS STUDY: " ! 

Mean = 14.6 . - S-.D. = 3.7 ^ 

, . (No significant difference between males and females, (.N=f51), 



WHITKIN'.S DATA — LIBERAL ART-S COLLEGE STUDEfJTS 

^ • " ' Males ^ Femal es 

. N 155 m 

Mean . ' ^. 12.0 loa*, • 

-S.D. . . ■ 4.1 ' 4.2 '\ 

■SAMEr'3 and WHITCUP — ENGINEERING GRADUATES, UNDERGRADUATES, , CONTINUING 
\ ^ fbuCATION STUDENTS -AND FACULTY - „ 

Faculty All Students- Uhdergrads Graduates .Cont. 'Ed. 

N 12^ 117 44* 36 ' 37 

Mean • 16.2 - 14.4 ° 14.2 13.1 15.1 

S.D. , 2.4 ' 3.8 4.0 ' - 4.3 ^ ^ ^.D 



0 
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TABLE 36: LOCUS OF CONfROL — ANSI E ■ ^ ' *. 



ANSIE SCORE 

1-3 

4-5 

8-9 

10-n 

12-13 
•14-15 

* • 

16 or oyer 



MEDIAN VALUE , 8 . 
MEAN *' , 8,5 
S.i>.- ' .. ' ' 3.9 



\ 



\ 



FREQUENCY 


PERCENT , 


CUMULATIVE t 




;4.8 


• 4.8*' 


66 ^ • . 


18.8 " 


23.6 - 


89 


• • 25.3 


48.9 


• 57 . 


16.2 


65.1 


51 


14.5 


79.5 


34 


9.7 , 


89.2 


'23. 

t 


-^6.5 


"95.7 


, 1 0 


*f • 0 


|UU,0 


» ; 

• 


100.0 


100.0 










• < 




n • , 








1 Q 





t 
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TABLE 37: , ANSIE COMPARISONS 



NOWICKI, & DUKE (1973) 
Mean . 
S.D. 
N 



DUKE & NOMICKI (1973) 

« 

Mean 
S.D. 
N 



NOVIICKI & YQLY (1974) 
» • 



■Q 



Mean 
S.D. 

N 



PAPPAS & NOMICKI (1975) 

. Mean 
- S.D. 

• • N 



^ .3.9 
154 



\ 


Males 




Females 




^ Q 7 










o. a 




3.5 




3.4 


vr 


2-2 




26 












8.9 




8.3 




3.6 




« 

3.7 




\ 23 




42 












8.6 




8,0 




.-3.4 




3.7 




- 39 




' 37 



valueslObtained in this study 



Mean- 



s' 

S\D. 



" ' N 



8^5 
• 3.9-. 
352 



NOWICKI STUDIES COMBINED 
■* 

Mean 



. S.D 

N > 



8.7 
3.7- 
343 



. ERIC 



.sr. 
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3.2 SIGNIFICANT RESULTS RELATING TO THE*IMPORTANT HYPOTHESES UNDERLYING 
THE STUDY , . * • " ' 

3-2-1 INTERACTIONS WITH FIELD INDEPENDENCE AS MEASURE-O BY GEFT ' 



field indfe 



In Tables 38 to 42 si gnif icant-^results showifig the interaction of 



jpendence with demographic, educational outcome and motivational 
variables are presented.* We discuss thera briefly below> 



Although the conventional wisddmis that GEFT is 'indeper\^nt of 
intelligence, some researchers have found links betweerv wFt. and 
educational performance. Among the respondents sampled 1r1 this 
study we found a significant relationship between ,GEFT and under- 
graduate grade averages. More students with high GEFT- scores had 
higher under gradu,^te grades than would be expected on the average. 
We suspect^ t^aj^g^ is- not necessarily a function of intelligence. 



but has to d9 (?f#iPthe ability^of the high GEFT personality to 
deal effectively with* lecture type, low interaction classes which 
tend^to predortiinate undergraduate educatTOn., ^ .. - • 

^n support of this, among respondents who vere reporting on a recent 
^course and who characterized it as a Jecture, more of' those with ^ 
lower GEFTs were less wi*lling tor take another course with 'the same 
^instructor. This finding parallels- earlier results by Samers & 
- Whitcup.- In general , there see/fis to be a dislike of the lect^ 
technique (despite .its significant use), which is particularly a ■ 
.problem for peVsons with a^fi61d depe^ndent. cognitive style. 

- . ». 

• An eff^fct not previously detected shows up in two significant rela^ 
tjpnships between "GEFT scores" W "age," and'"GEFT scores-'^d \ 
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"years si/ide last degree." In general, more persons with higher 
5EFT scores occurred in the lower age groups aiid in the groups 
'with/fewer, years since last degree. In previous research, faculty 
■ an<^ continuing education, students were' found to have higher GEFT 
scores -t)^an .undergraduates, an opposite result. The results here 
may be an artifact of the sampling process (i.e. self-selection among 
older individuals may have led to a preponderance of field dependent 
people in the higher, age groups). j 

Respondents with high GEFT scores were more likely to find poor 
quality of courses a critical block to pursuing continuing educa- 
tion. (Note: Quality was not the^most serious of blocks across 
tbe- sample.) - ' 



Although not shown in tables 38 to 41, because the results were 
not significant at the .05 level, two results shown in Table 57 
are worthy of note. First, more respondents with low GEFT scores fouad 

9 

their interact'ion with other students was less sufficient than thSe 
with high GEFT, scores (significance level .0505); 2nd, for respon- 
dents who rece'ntly took a seminar style cour'se, those with high 
GEFT scores recommended the course less than those with low GEFT. 
Both of "these .results support the underlying theory on the impor- 
tance of interaction to field dependent students, and its undesira- 

♦ 

bility for field independent students'. 




TABLE 38: GEFT VS UNDERGRADUATE. AVERAGE 



Undergraduate 
Gra'de Average 


1-8 > 


■ 9-/12 ' 


13-14 


- ♦ 

15-16 


i / iO 


r 

lOtal 


A 


A- 


10 


- 7 


13 


,42^ 


i 78 




(19.4) 


(20.8) 


(15,9) 


(17.1). 


(29.6) 


(22.9) 


B 


16 

• 


34 • 


29 


46 


85 


210 , 




" (51.6) 


(70.8) . 


§'(65.9) 


(60. 5j . 


'(59.9) 


• 

(•61.6) :i 




# 9 


— 

• 4 




, 17 
(22.3) 


15 


53 " ' 




(29.0) 


(8.4)' 


(18.2) 


, (10.5) 


(15.5) 


Total 


31' 


48 


, 44 r\ 




"142' 


■ ' 341 


* 


(100.0) ■ 


(100.0) 

* • 


(100.0 


•(1^.0) 


(100,0) 


, (100.0) 



52 



In*Tables*38 to 56 the results Wwn are absolute numbers. Column percentages are ?hown 
in parentheses. ^ - . . \ - * ' 

^ r . * ' Significance Level: *0222 



I 
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TABLE 39: 6#r VS TAKE ANOTHER COURSE WITH T N^^TRtirrnR . 
^ IF FIRST COURSE WAS LECTURT' 



n 



Tike Another Course 
• 

4 ^ 


\ ' ■ 'ii-10 


11-14 ^ 


■1.5-13 


Total ; 


Yes 


7 

(53.8) 


■ 15 ~ 
'.(93.7) ^ 


1'9 

(61.2) 


< 

41, 

(68.3) ■ • - 


. No 


6 

(46.2) 


\ 

(6.3) ' 


12 

(38.8) 


19 : 
' (31.7) ■ 


'<• 


JoU] 


13 


16 


3l" . 


60 






■''■(100.0) 


(100.0) ' 


(loo.b)' 


(100.0) 

: — U 



Significance Level: -0374 / 



CO 

t 

CO 



TABLE 40: GEFT VS. AGE 



. 0 
0 
TI 

m 

> 

z 

0 

."■■if 

•5 

Z 

ERIC 





T ^ 

i-O 


i 


1 O 1 ^ 

13-14 


15-16 


^17-18 ^ 


Total 




















20-29' 


» ■ 7 


19 


11 


21 


30 , 


88 




" 1 


(23.3) : 


(39.5) 


(25.0) 


(26.6) 


(20.9) 


^ (25.6) -^^ 




30-39 


7 


9 • 


12 


31 


55 


114 






(23.3) 


• (18.8) 


(27.3) 


(39.2) 


(38.-5) 

4 


(33.1) 




40-49 

% 


8 


8 


6 


11 


33 ' 


66 






. (26.7) . 


(16.6) 


(13.6) 


- (14.9) 


(23.1) ' 


(19.2) 


K 


50-59 

• • ! 


5 

■', ^ (16./)^- 


Q 

(18.8) 41 


12 

X Cm 

(27.3) 


'•0^ 16 
(20.3) 


(16.1) 


» 

718.9) 


9 


60 or over 


3 


3- 


3 : 


0 


■2 


: 11 * 






. (10.0) 


(6.3) 


(6.8) 


^- (0.0) 


(1.4) 


(3.2) 




Total' ' 


. ^. 30 


48 


44- 


79 


143 


344 


4 




. ■ (100. 0-) 

? JT^ 


(looro) ' 


(100.0) 


(100.0) 


(100.0) 


(100.0) • 



I 

ro 



Significance Level: 



.0005 



'57 



TABLE 41; 6EFT VS. YEARS SINCE LAST DEGREE ' 



'4? 



-0 

o 
u 
m 

> 

z 
o 

s 
1 



\ - 



Years Since Last Degree 

_ < 


1-8 




1 '3- 1 /I 

io- 14 


1 C 1 C 

15-15 


177 18 


.V Total 


2 or less 


0 


4 


6 


1 


13 


24 




(0 oi 






^ (1.3) 


(9.0) 


(6.9) 


3 to 5 years* 


6 


10 


4 


9 




41 










(11.5) 


\(8.3) 


(11.8) 


6 to 10 years 


4 


5 


6 


14 


19 


48 




\i s>« oy 






(17.9) 


(13.1) 


(13.9) 


11 to 20 years 


2- 


5 


4 


15 


30 


56 


I 


(6 7) 


• fio ?\ 

'I 




(19.3) 


(20.7) 


V 

(16.2) 


More than 20 vp;^r<:^ 






24 


39 • 


71- 


177 




(60.0) 


(51.0) 


(54.6)' 


(50.0) 


(48. 9) 


(51.2) 


Total ■ ^ 


30 


49 


.44 ' 


78 


145 " 


346 


\ 


(100.0) 


(100.0) 


(100.0) ' 




(100.0) 


(100.0) 



Significance Level: .0241 



53^ 



Quality Block 
Critical ~* 



Yes 



No 



Total 



Table 42: GgFT VS. QUALITY BL^CK CRITICAL 



GEFT SCORES 




9-lZ 




13V 14 



15-16 



17-18 



15 
(68.2) 



12 

(80.0) 



24 
(75.0) 



55 \ 
(84.6.) 



4 / s ■ T 
s.- (50:.0) . (31.8) 



3 . 
(20.0) 



8 



(25.0) 



10 
(1-5.4) 



8 22 15 

(100.0) (100.0) (100.0) 



32 



65 



(100.0) (100.0) 



Total 



a 10 . 
(77.5) 



32 
(22.5) 



142 
(100. 0) 



O 

m 
> 

■ I 



8 

5,60 



ERIC 



\ 



\ 



Si gnif i cance/tevel : . 0381 



V 



61 



I - 
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3.2.2 INTERACTIONS WITH LOCUS OF CONTROL AS MEASURED BY ANSIE 



In Tables 43 to 48 ihe interaction of "locus of controV with 
educational and motivational variable) .is explored for results signif?icant 
^at^the .05 level. We discuss them below. '5 . 

r 

^ • Respondents with extreme ANSIE scores (very external or very^internal ) 
prefer lectures. Those with low ANSIE scores (very 4 nternal ) prefer 
tutorials and labs more often than lectures, recitations -of seminars. 

o Taking courses in order to "escape" from their work or other aspects ■ 

of their current existence is more coirmon among those with high ANSIE 

scores (feel that they are controlled by external forces not 

unsurprising finding. .Taking courses for the sake of "knowledge" 

- ' 

itself was more likely among those with low ANSIE scores, that is, 
those who felt internally motivated. 

\ 

o Respondents who found "costs" a block to continuing education were 
more likely to have lower ANSIE scores (internal). 

« Those who found "quality" of courses' a block to continuing education 
were apt to have middle ANSIE scores. Or, stated valte^ativeiy, 
those wifh ex1:reme locus of control were less senstti ve to quality 



ERJC 



as an inhibitor. 



Tho^se who'Bid 'not' think they "needed" continuing education tended to 
have high ANSIE scores; that' is, they^perceived themselves as highly 
externally. contt\ol led. (This is difficult to interpret, except if 
one presumes that their "controllers" were also implying continuing 
education was not necessary . ) 



\ 



COOPER AND COMPANY 



# O 

w o 

m 

> 

z 
o 

o 

o 

•0 . 
I.. 




2 



TABLE 43: ANSIE VS. TVPE OF COURSE PREFERRED 
ANSIE SCORE . . 



Type of , ' 

Course Preferred 

> 


1-5 


." 6-7 


r ■ 

8-9V.-'' 


10-n 


.M-i3 


GTE 14 


<5J 

Tota^' 


Lecture^ 


\ (21.7) 


9 

(10.1)- 


■ 4 

.(7.3) 


10 

(19.6) 


5 

(14.7) 


8 

(21.1); 


54 
(15.4) 


Recitation 


^ 23..^ 
(27.8), 


30 
(33.8) 


21 
(38.2) 


17 
(33.4) 


9 

(26'. 5) 


10 . 

(26.3) 


110 •' 
. (31.5) 


Seminar 


16 
(19.'.3) 


V t%7 
(30.3) 


1 

(38,2) 


.T17.6) T 


» 

8 ■ 
(23.5) 


, 5 

(13.2). , 


M , > 
(24.6) 


Lab 


16 
(19.3) 


, 18 . 
(20.2) 


.8 
(14.5) 


11 

(21.6) 


9 . 
(26.5) 


12 
(31.5) 


74 


Tutorial \ ' * ^ 


6 .»* 
' (5.1) 


'2 
(2.2) 


1 

,(1.8) 


~ 4 
(7.8) 

^ 


3 

(8.8) 


2 

(5.3) 


18 

(5.1) 


Correspondence 


4 

(4.8) 


3 ^ 
t(3.4)' 


0 

(0.0) 


, ■ 0.^ 
(0.0) 


> (0.0) 


'"l . 
(2.6) 


■ 8 , ■ 
(2.3) 


Total 


,83 
■ (100.0) 


89 
(100.0) 


55 
(100.0) 




51 
(100.0) 


- 34 

(100.0) ■ 


38 • 
(lOQ.O) 

4; 


350 

(100.0) 

— 



em 



Significance Levels .0227 '.^^^ 







TABLE 44: 


ANSIE VS. 


ESCAPE MOTIVATION ' 






• 






ANSIE SCORE 


• 






j Escape Motivation 


^ 1-5 


6-7 


■, 8-9 


10-11 




GTE 14 


T()tal 


- Yes 


19 
(23.5) i 


i 19 
(22.7) 


18 


16 

\00 •.J ) 


12 


■•^ 16 
(42.1) 


. 100 
. (30'. 0) 


No 


■ 62 


64 


33 


32 




Y 22 


233 


> 


(76.'5) 

r 


(77.1) 


. (64^.7) 


;(66.7) 


(62.5) 


(57.9). 


(70.0) 


' Total 


81 . 
^ (100.0) 


83 

' (100.0) 


51 
(100.0) 


.48 ^ 
^ '(100.0) 


32 
(100.0) 


38 
(100.0) 


333 
(100.0) 


1 ' - 

















Significance Level: .0117 
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TABLE 45: ANSIE VS. KNOWLEDGE RE/^ONi APPLI ES 



.KnowFiige Reason 


' 1 1-5 


6-7 


. 8-9 


10-11 


12-13, 


. GTE 14, 


Total 


Yes 


72 

(86. r) 


75 

_^85.2) 


38 
(66.7) 


47 

9 

(95:9) 


22 
(68.8) 


29 
(76.3) 


283 ^ 
(81.6) 


. No 


11 

(13.3) 


■13 
(14.8) 


(33.3) 




■-^ (31. 2 ) 


9 

('23.7) 

\ 


64 
(18.4) 


Total 

i 

■ ^ i 

': ^ ' 1 


(100.0) 


88 
(100.0) 


67 
(100,0) 


' 49 
(100.0) 


■ 32 
(100.0) 


\ } 

38 

(100.0) . 


347 
(100.0) 



o 

.0 

< o 
m 

v.* >. 

■ i 
8 

3E'. 

z 
•< 

-ERIC 



Significance Level; .0021 
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TABLE 46: ANSIE VS. COST BLOCK CRITICAL 
ANSIE SCORE 





Cost Block 
Critical ' 


1-5 


6-7 


8-9 


10-11 


1 

' 12-13 


• 

GTE' 14 


Total 


*> 


Yes 


28 
(93^3,). 


22 
(56.4) 


(79.2) 


ID 

(64.0) 


o 

o 

(66.7)' ■ 


9 

(52.9) 


102 
(69.4) 






2 


17 


5 


9 


4 


8 


45 




No 


(6.7) 


(43.6) 


(20.8) 


(36.0) 


(33.3) 


(47.1) , 


(30.6) 


I 


Total 


30 
(100.0) 


39 

■ (100.0) 


24 
(100.0) 


25 

/(lOO.O) " 


~r 

(100.0) 


- 17 
(100.0) 


147 
(100.0)- 



Significance Level: .0331 
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TABLE 47: ANSIE VS. QUALITY BLOCK 
• ANSIE SCORE 



Quality 












\ 

\ 




Block 


1-5 

\ 


6-7 

\ 


8-9- 

• 


10-11 


12-13 


* GTE- 14 


Total 


^ Yes 


\ 

14 


35 


7 

27 




9 




121 




(23.8) 


(41.2) . 


(49.1) 


(44.9) 


(29.0) 


(25.0), 


(36.0) 


■ No 


61 


50 


28 


27 


22 


27 


215 


\ 


(76.2) 


(58.8) . 


(50.9) 


(55.1) 


(71.0) 


(75.0) 


(64.0) 


Total 


80 


85 


^ 55 • 


49 • 


• 31 


36 


336 




(100.0)' 


(100.0), 


flOO.O) 


(100.0) 


(100.0) 


— noo.o) 


^(loo.o) 



4^ 



Significance Level: .0263 



^^2 

t 



O 



TABLE -48: ANSIE VERSUS DON'T NEED BLOCK 
ANSI E* SCORE 



Don't Need 
Block 


1-5 




6-7 


8-9 


10-11 


12-13 


* 

GTE- 14 


r 

Total 


Yes 


= - 6 
(7.4) 


9 

(10.7) 


3 ' 

> 

(5.5) 


8 

■ (17.0) 


1 

(3.1) 


9 

(25.0) 


36 

(10.7) 


NO 

1 


75 


78 


52 


39 


31 


27 


302 


.(92.6) " 

• 


(89.7) 


■ (94.5) 


(83.0) 


(96.9) 


(75.0) 


(89.3) 


Total 

r 

» ' 


81 
(100.0) 


87 • 
(100.0) 


55' - 
(100.0) 

•* 


- 47 
(100.0) 


32 . 
(LOO.O) 


36 
(100.0) 


338 ^ V 
(100.0)^ . 


• 


• 














* 70 


« 


\ 






Significance Level 


: .0177 
1\ 
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3.2.3. INTERACTIONS WITH NUMBER OF COURSES' TAKEN \ 

•\ ■ ' 

In Tables 49 to 51 we show the interaction of "Number of Courses 
Taken" with motivational variables. Three other interactions with slightly 
higher significance levels from Table 57 are also discussed below. 

• External requirements as a motivation for taking pntinuing educa- 
tion courses were more significant for those who took fewer courses. 

\ 

Alternatively, those who took more caurses were not motivated by 
requirements. ^ ^ 



ion .was^ir 



\ 

• Time as a limiting factor in continuing education .was\important 

and even critical to those* who took fewer courses, (The implica- 

tions for release time to pursue education seem obvious.) 

\ • 

• Certain other interactions were also Important, alth'ough their 
significance level was between .05 and .10. They are reported in 
Table 57. "Nimber of continuing education courses taken goes down 
with age. Number of continuing education courses taken Is less^ 
for -m^^c'hanical engineers and greater for chemical engineers and ^ 
life scie^ists compared to other engi^|ieers and scientists. Those 
who found quality a critical inhibitor were likely to take fewer ^ 
courses. 



\ 
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TABLE 49.- NLf^BER OF COURSES TAKEN VS REQUIREMENTS MOTIVATION • 



O 
0 

o 

•D 

m 

> 

z 
a 

O 
0 

? 

z 

• •< 

ERJC 



Requirements Motivation 



No 



Total 



7G 



Number of Courses Taken 



1 



• 2' 



3-5 



.51 
(75.0) 



47. 

(70.1) 



48 

(60.8,) 



f 17 
(25.0) 



20 
(29.^) 



' 31 
(39.2) 



68 
(100.0) 



.67 
(100.0) 



79 
(100.0) 



5-8 



10 

(40.0), 



15; 
(60.0) 



25 

(100.0) 



Total 



156 

(65.3) 



83 
(34.7) 



239 . 

hoo.o) 



Significance Level: .0102 



TABLE 50: NUMBER OF COURSES TAKEN* VS. TIME BLOCK APPLI ES 



O 

o 
o 

m 

> 
o 

o 
O 

■ 1 

ERIC 



78 



Time Block Applies 


1 


2 


3-5 ' 


6-8 ' 


Total 


Yes 


51 

(75.0) 


i 54 
(78.3) 


46 

■ (59.0) 


1 1 
1 1 

(42.3) 


IvZ 
(67.2) 


No 


17- 1 
(25.0)^ 


^ • 15 
('21. 7) 


32 

(41.0) 


1^ 
(57.7) 


I 79 
(32.8) 


' Total 

f- . 

I.- '■ 


.68 
(100.0) 

* 


69 
(100.0) 


78 

(100.0) 

\ f 


26 
(100. 0) 


241 
(100.0) 



I • 

Significance Level: .0015 

7D 



t 



TABLE 51: NUMBER OF COURSES TAKEN VS. TJME BLOCK CRITICAL 



\ 



O 

o 
o 

•D 

rn 

> 

z 
o 

o 
O 



" Time Block Critical 


. . 1 


2 


• - 3-5 




1 U La i 




49 


40 ■ 


36 


7 


132- 


.Yes ; ■ 


(92.5) 


(76.9) 




\00* 0 ) 


VOU.O) 




4 ■ 


12 




4 • 


33 


NO 

4 

t 

* 


(7.5) 


(23.1). 


' '(26^5) 


(36.4) 


(20.0) 




'53' 


52 . 


49 


■ 11 


1,65 


^Total 


(100.0) 


(100.01 


(100.0) 

f 


(100.0) 


'-(100.0) 



Significance Level': .0352 
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3.2.4 INTERACTIONS WITH ORGANIZATION, SPONSORSHIP, AND TYPE OF COURSE 

In Tables 52 to 56 interactions with the perceived degree of .organi- 
zation of the course, sponsprship and^type of course are presented. They are 
highlighted below: 

• Colleges and Universities are perceived as offering less organized 
^ I courses than envployers and other sponsors. 

• Courses sponsored by colleges and universities are also recommended 
les^ 'fhan xourses sponsored by employers and others. 

• A similar effect, though less statistically significant, is reported 
, ' in Table 57. Respondents perceive that they learn less in Univer- 

• sity sponsored co-urses than in those sponsored, ,by employers or 
others. . W 

» 

• Among those courses tfiat are recommended, lecture classes are per- 
ceived a? less organized than recitations and seminars (strangely: 
enough): 

i ' ' ^ 

* ■ • 

• This same effect is^repeated when respondents recommend taking • 

* j another course with the instructors. (Th^t is, lectures were stilT 
perceived as less organized, in the recommended classes.) Whether 
organization is a pseudo-variable for no interaction is hard to 
determine, but the results, as they stand, make one question why 

only in mone successful classes does this effect show up. 

I 
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Finally, respondents repqrt that lectures are used more for math 

1 

and science courses and that seminars are used more for social 
science, English and^ne arts courses and that recitations are 
used more for math and business courses. 
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TABLE 52: ORGANIZATION OF COURSE VS. SPQNSORStil P 



SpQnsorship 



Far Less 
Than Avg. 



Less Than 
Average 



Organization of Course 
Average 



More Than ' 
Average 



Far More 
Than Avg. 



Total 



College or 
University 



9 

(75.0) 



17 ■ 
(63,.0) 



37 
(53.7) 



25 
(37.3) . 



(^43.7) 



^5 . 
(49.8) 



Employer 



Association 



Other 



3 

(25.0) 



- 3 
(11.1). 



16 

(23.2) 



14 
(20.9) 



p 

(0.0) 



3 

(11.1) 



15 
(21.7) 



17 
(25.4) 



0 

(0.0) 



t 4 

n4.8)e 



1 

(1.4) 



11 

(16.4)- 



6. ' 
(37.5) 



1 

(6.3) 



. 2 
(12.5) 



42 
(22.0) 



\ 36 
(18.8) 



18. 



Total 



12 
(100.0) 



27 
(100.0) 



69 

(100.0) 



67 
(100.0) 



16 
(l^O^d) 



191 
(100.0) 



Significance Level: .0159 
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TABLE 53: 


• 

\ 

RECOMMEND COURSE VS. 


sponsorship' 






Recommend Course 


SpQnsorshIp 


. Yes 


. No 


Total 


College or 
• University 


62 

\^ (43.4) 


(69.8) 


92 
(^9.5) 


Employer 


37 
(25.8) 


4 

(5>..3) 


41 
(22.0) 


Association 


28 
(19.6) 


" 8 
(18.6) 


36 

' \ (19..4) 


utner 


(11.2) 


1. 
(2.3) 


17 

(9.1) . • 


Total 


143 • 
(100.0) 

\ 


43 
(100.0) 


186.' 

- (ioo.;o) . • 












9 




/ ' Significance Level: 








\^ - ■.. 


o 






i 

1 



87 



I 



p>7 



\ 



V 



\ 
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TABLE 


♦ ' \ ' * 

/ 

54i ORGANIZATION OF COURSE VS. 


^ TYPE OF COURSE 










WHEN "RESPONDENT RECOMMENDED 


COURSE 












Organization of Course 


*• 




Type 


Far Less 
Than Ava 


Less Than 
Average 


■ ^ Averag^ ' 


More Than 
Average 


. Far More 
Than Avg. 


- 

Total 


Lecture 


1 

(33.3) 


\ (44.5) 


20 
(37.7) 


16 " 
(25.4) 


3. 

• (20.0) 


44 
(30.7) 


Recitation 


1 

(33.3) 


. 1 

(11.1) . 


19 
(35.8) 


24 
(38.1) 


(33?3)\ 


50 
(35.0) 


Seminar 


0 

•«(o.o) 


• (11^) 


13 . 
(24.5) 




15 ^ 
(23.8) 


3 

(20.0) 


32 
• (22.4) 


Lab 


0 

(0.0) 


3 


1 

(1.9) 


5 

(7.9) 


-2 
(13.,3) 


11 
. (7.7) 


Correspondence 

& utner- \ 

:) 


1 . 
(33.3) 


' 0 \ 
(0.0) ^ 


0 

(0.0) 


a. 

3 

(4.8) 


(13.3) 


(4.2) 


Total \ 


\ 

■ 3 
(100. 0)\' 

■ / 


(ioo.jy . • 


, ,53 
(100.0) 


^ V- 

63 V 
(lOO.'O) 


15 

(100.0) . V 


143 
(100.0) 










Significance Level: .0342- 
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' TABLE 55: ORGANIZATION OF "COURSE VS. TYPE OF COURSE 

WHEN RESPONDENT WOULD TAKE ANOTHER COURSE WITH INSTRUCTOR • ^ 

/(Orqanization of Course ' ■ 


Type 


Far Less Less Than J More Jhan Far More 

Than Avg. • Average Average ' Average Than Avg. | Total 


Lecture- 

• 


<* 

3 ' ■■ 2 19 14 3 41 - 
(100.0) (28.6) (44.2) (24.6) . (27.3) (33.9) 

/ . 


1 

- Recitatron 


1 • • ^. _ . - ' 

i 0 -0 14 ■ 22 4 40 ' 
(0.0) , (0.0) (32.6) (38.5) " (36.3) ■ (33'.1) * 

f 


"Seminar 


0 2 ■. 9 ' ■ • 14° ' - 1 ■ 1' , 26 
tO.Q) (?8*.6) ^ (20.9) (?4.6) (9.1) • (21.5) » 


Lab 

o 


0 ■ 3 1 ' 5 ' 2 .11'- 
(0.0) (42.8) . (2.3) , (8.8) ' (18.2) (9.1) 


0 

^' 0 Corresporjdence 
2 . or Other 


•0 '0 0 2 1*3 
(0.0) (0.0) . (0.0) -va.5) (9.1) "^(2,4). ' " 


> 

•-2 

P • Total 

0 


~" ' I ' — — ^ 

, - 3 7 - 43 57v . - 11- 12-1 

(100.0) (100.0) - im.o) (100. or (loo.o) {ioo;oy 

i - - r • . • • • ■ • 


%j . , ' t ' : • B 

• • > , 1 * ... — Stii^if-i-cance Level: .o!l5 <fl 



\ 



TABLE 56: SUBJECT OF COURSE VS -TYPE OF COURSE 





Type of 
-Course 


Math 


Phys., Life 
Or Env. Sci. 


Soc! Sci. 


Bus. 


Eng. 


Fine Arts 
& Other 






Lecture • 


27 
(50.9) 


27 
(64.3 


2 

(50.0) 


13 
(27.7) 


17 
(28.8) 


8 . 
(20.5) 


94/ 
. (38. >) 




Recitation 


21 
(39.6) 


/ 

9'. 
(21.4) 


0 

•/ (0.0) 


25 
(53.2) 


14 
(23.7) 


11 

(28.2)* 


80 
(32.8) 




•Seminar 


3 

(5.7.) 


0 

4 

(9.5) 


. 2 
f (50.0) 


9 • 
(19.1) 


> 

■ 22 . 
(37.3) 

• 


' 14 

:(-3.5.9>, 


54 
(22.1) 




Lab, Tutorial , 
Correspondence 
A nthpr 


2 


/ 

2 


0 * 


0 

lu.u; 


6 " 
(10.2) 


6 

(15.4) 


16 

(6.5) 


0 
0 

1 0 
rn 

> 

z 

0 

o 

i-. 


t • - « 

Total ♦ 

\ — ; 1 : 


(100.0) 

r 


42 
(100. 0) 


4 

(100.0) 


47 

(100. a) 


' 59 
(100.0). 


'39 
(100.0) 


• 244 ' 
(100.0) 


m 


t 


/ 




• 


SignificaTiGe .Level : 


.0012 




• QO 


- ^, / — 
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TABLE 57: OTHER EFFECTS (WITH LEVELS OF SIGNIFICANCE BETWEEN ,05 & ,10) 



Var fables 



'Number of Courses Taken vs\ Age 
Number of Courses' Taken, vs. Special Field 

Number of Courses Tajcen vsr. Quality Block Critical 



Sig. Level Direction pf Effect 



Sponsor vs. i!\mount. Learned 



/ 



o 
o 
o 

TJ 

m 

> 
z 
o 

o 
o 

•0 



GEFT vs. Interaction With Students- ° . 
GEFT vs. Recommerrd Counse (for -seminars) 



/ 



.2? 



5 .94 



/0627 
.0558 

.0910 
.0925" 

.0905 
.0851 



Older take fewer courses 



Chem,, Eng, , Life Sci., More 
cour^ses; Mech, Eng. Less courses 
than average. * 



Quality less* critical to those who 
take more courses: . 



More J earned in employer sponsored 
course than college or university ' 
^ sponsored course, • ' » 



Low GEFT;' not enough i-«teraction^^ 
Higf\ GEFT; don't recdnmend seminar. 



-TV- 
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^ 3.3 SUMMARV AND. IMPLICATlOfl^ OF FINDIII6S " - - 

3..3.1 KEY .FINDINGS . - ' , . 

In general the results support^ the underlying hypothe'sis that 
motivated this -study; namely that there are important' interactions bet|/een 
- cognitive style,motjvatjon to pursue continuing education and educational 
/putcomes^ Furth|r; the data provide insights into independent issues having 
to do with'-co^nitive style, motivation arvii inhibjtors to continuing- education ^ 
and the^strucjt-ure^'Of continuing education as it affetts' educationlir outcomes. 

^ , : . '9 eacli^er'cresults^o'f Samers 8 tfhittiip. tfre confined with res-pect - 

. ' '\to;tlie.xpgnit4ve 'st^les^of engineers and they have* 

" ; ■• • -""higher^^cor'^s 'tliian-^he general population (a score of 14- on the' 

^. , <v Group Embedded Figures" Test), suggesting 'they are indeed'more field 

. ' ' -" 

independent than the general population., This tends to .confirm 
the! characterf Sties \h0u5ht to -be.a^sociate'd with field *independen;t 
: ..^ personality .(i.e. more analyt-ical- and less §jOGial). ' " 



,'The hypothesis. that field 'independence would interact with educa- - 

. . ■ ^- . - - : ■ \ '■ 

, , ^ tional structure variables to- affect outcomes was again Supported. , 

. ■ • 'We found_^that there is indeed a need, for more interaction among- 

" . ','.•''*- ^ 

. ■fielxl -d'ependent p&rsonalities and that they like -non-lecture 

' ^ • '• ' ■ 

<" " classes better. We al^o found lack of tolerance for seminars among 

'• -highly field independent. • ' " 
., ■ e' • ■- ^ . • .' * 

• With respect to motivaiion to- -jjarticipate' in continuing education, . 
'- * "advancfemerit" and" "knowledge" are more important than "satisfying 
. ' ■ ■ rec^uirements" or "diversion"' as motivators. The major 'block^s to. 

' ■ ' '- 5 cotitinuing ecfucati.on-cire' "lilme" .and the availability of courses. > 
• » * • . » 
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• 


With respect to the structure of education,, it is clear that reci- 






tations -and seminars are preferred over lectures and other non- 






^interactive/learning experiences (eveji with a generally highly 


• 

1 ■ • ' 


11 


field independent population). ' 


J 




University courses are^ regarded as poorer than those sponsored by 

employers and associations. - . ^ - , / ^ - 






Although over two-thirds of the Vespondents would recomnfend the- ^ ' - * .* • 
courses^th^y took, fully 30% would not^ suggesting 'cor>siderable ' ' . • " 






dissatisfaction with t'he'avciila^le- continuing education system, . 
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: ^ • . • . • • • ■ • 

, • 3.3.2 IMPLICATIONS OF THE FINDINGS 

^ Eirstr from a pure, methodological- point of view, we would recommend 
■ that the Group Embedded Figures Test should be rescaled. Whitcup* 

\ 

• .s'uggested that independent researchers might, want to shorten the 

time allowable for the test; however,- thi§ mates results across 
studies non-comparable. In highly field independent populations 
(such as scientists and engineers) the upper level of the fest 
.'truncates (ther^ are too- many maximum scores). We "believe that ' 
- --the test 'needs to_be rescaled with either more problems or shorter, 

time on a Universal standandjzed^-basis. 

• A s^ond methodological issue relates to the ANSIE locus of control . 
scale. We changed to ANSIE ^rom a Rotter scale bfecLse we obtained 

* 

very few important ihteractions of educational outcomes>?ith Rotter. 

• While ANSIE did show some significant results, none were particularly 
important. ' We did find our population similar to those pfeviously 
tested by ANSj[ E\ ■ However , a number of times we received u'nsolici- 
ted comments about the wording of 'certain items on 'the ANSIE test 

_ not really beir^g appropriate to adults. . This test was converted- • ' 
-by Nowicki and Strickland from a Locus- of Control Scale originally 
designed Tor children and the conversion,! i-n our "opinion, is not 

entirely 'satisfactory. ' . . ' ' 

?■ " '■ 

. JhFimplic'ations for Continuing Education policy are, howfever far " • 
more interesting. We beli eve-it is becoming, increas-ingly evident 
,as additional research pfles up that cognitive "styles ^lay a-n 
jmportant role in educational outcomes. T-hus,,it become? irlcheas- 
ing-ly important for individuals to become more- aware "of "'their " 
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' • • y * « 

cognitive styles and to incorporate cognitive style a^ oneV the 
criteria by which th^ select a course. To the extent 'that the : 
Foundation, educators*and employers make employees/students more 
aware of thrs, they can help tp impVo\4\the- quality and accepta-./ - 
bility.Df continuing edueational experiences. * 

With respect "to structural implications, we see -it also , appropriate 
to educators" to bfegin to recognize that the lecture is an archaic • 
device, apRropriata ta-the medieval period — pre movable type. 
Comprehension of oral material without interaction .is exceedingly. 

low compared' to written material and, more importantly, it may be 

<~ ' ' ' ■ 

frustrating and very. limiting to'those who need interaction >in ' 

* -t - • . ' 

order to learnz , . ' " • 

Finally, we wonder why continuing education students find, such a ' 
large -fraction of^their continuing education experiences so poor 
and why tfjey ftnd their university 'and college-sponsored continuing 
education experiences even poorer on the average; If we believe 
that updating is. critical "to the continuing performance of scien- 
tists and engineers, then the .continuing education system must 
come under detailed scrutiny to attempt to identify how jt can be ' 
impiroved. - ^ ' ; * ' . 
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3.3/3 FURTHER RESEARCH 

' . • A^^is /point we: believe] that some, improvempnts. in Continuing Edcica-^ 



^ • A^^is '^ojht we: believe] that some, improvempnts. in Continuing 

tjon^ could be made by simply a priori screening of students^ and, the - 
teaching styles of instructors, with an •attempt at appropriate pre- ? 
selection', i ncorpdrating " cognitive style as one of the criteria for 
.selection. We be'lieve tf\^t th1| is a testable hypothesis that' cQuld 
be, incorporated in a continui ng, education system or -program which \ • 
was large enpugh to allow, reasonable choiqes by students, as^ wel 1 as 
to. have a control group- • We believe fhat this should.be an approp- 
.ri^te step .in the Foundation's research "efforts and on^<morey concrete 
way of showing the importance .of cognitive style,' with tiie ultimate 
objecti-ve of disseminating this, idea so that it* becomes' more«readrly 
- ..acceptaSle" and'^is indeed 'implemented on- a practical basis.. 
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^y^^'' ^f^O^P EMBEDDED FIGlIrE'S TEST .- 

• THe Group Embedded Figures Te^t (GEFt) is a special ve.rsion o'f 
the Embedded Fi.gures Test (EFT) developed by Philip K- Oltman, 
Hvielyn Raskin and Henry A. Witkin'for use in, large-scale -testing for. " 
field-dependence-independence^ - . , 

The 1GEFT involves eighteen ifigures, seventeen- of whiclj are taken 
from the EFT, The GEFf shows high'-correlation (validity) with previous 
tests of Field-dependehce-independence (.63 to '.82 for individual' E'FT) 
and high split sample* reliability (.82). The tests^ have received wide 
. usage' and are now commercially available.// Test booklets and an excel - 
•lent manual can be obtained from the Consulting Psychologist^ Press,' 
Inc., 577 College Avenue^- Palo Alto, Cal i^^rnia' 94306. 1 

.B. ADULT NOWICKI -STRICKLAND INTERNAL- EXTERNAL LOCUS OF CONTROL '^SCAIE 

The Adult Nowicki-Strickland Internal-External (ANSIE) Locus of 
Control Scale,was developed in an effort to overcome some of the short- 
comings of ex^§tent locus of control scales. ^ • " 

■\ According to the authors, although the Rotter Scale is the most 
"popular" scale for measuring locus of control in adults (Satiiers and 
. Whitcup^used.this scale in previous research for NSF)-, it >has been 
•criticized for it's relationship, to social desirability, confoundings 
, of different types of l.ocus of control and difficulty in reading. 

The ANSIE scale uses forty items and -is based'ort the Nowicki- 
Strickland Internal -External Control Scale for Children. The forty 
items -are designed for a fifth-gra"de reading' level. NOwicki and Duke 
repqrt split-half reliabilities from .74 to .86, and descriminati ve ' 
ctinstuct validity independent of soci^a] desirability and intel l.igetjce.-2 

Ar complete 'report op the validity of the scale, including the 
instrtment and detail.ed data' on various studies " (some 'of which werg 
presented in Section 3) and correlations with existing personality ■ ■ 
and intelligence measures is available from Stephen Nowicki, Jr., 
- Department of Psychology, Emory University, Atlanta,' Georgia 30322. 

.0. , 'CONTINUING EDUCATION ASSESSME-NT ' 

The instrument which^-fol lows this discussion was specifically 
developed for this study. It is primarily designed to capture* two types 
of data: (1) Demographic data, and (2) Continuing Education experi-* 
ences. The demographic questions and part of the continuing education 
descriptive questions are-factual and relatively strai-ghtforward. 

. * • 



1. Whitkin, H.A. et al.,- A Manual for the Embedded Figures Test 

. Consulting Psychologists Press, Palo Alto,. 1971. , ' 

2, Nowicki, S^,-Jr. , afid Duke, M.P.; "A' Locus of Control Scale for' 
^ Noncollege As Well flis , Co liege Adults, Journal of Person ality- 
Assessment . 1973. ^ 



Subjective assessments of- educational outcome variables (e.g. ,* Would 
student recommend Course?) are haij^dled^by 'a five-part *'Liker?t" scale, 
Questions of motivation and inhibitors or blocks to continuing ed^ica- 
tion draw on Boshier's Educational Participation Scale for thevclassi- 
fication and description of variables'. 'Respondents were*firs-t asked ' ' 
to ind/cate yes or: no as to whettier the motivation or block was appli- 
cable and then to indicate whether It was critical. This .is> a fairly 
jtandard |:echnique^ of repetition to assess impartanqe. 'Both the Likert" 
""and .the two-part sc&le* lead to' si gnificant results, most of which^were 
^expected supportabl.e on* theoretic grounds; hdwever, no ^plit group 
reliability tests were executed for this instrument. The instrument 
follows. ' . ^ r . . 



• "r 



r 
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CONTINUIfl^EDUCATI0N ASSESSpi 



I-.D..# 



(Tccupation: [Check the appropriate answjer) 
a. 



Identify the .primary work activity that most nearly represents what yiu do ifi 
your occupation: . ' * > • 



Basic Research \ . > 

Management *of R&D * 

Management & Adnqnistration - • 

Customer. Service ^ 

' . Other Activities 

^ 1 .1 ' • . — 

1). Identify the primary field that you^work in: 

• Mathematical Science ^' / 

Physiccfl Scienae \ 

//Computer Scienc? . 

Life Science ^ 

.Environmental Scieoce * . ^ 

^ Social Science 

Othec \$cien^e^ ' . ' ^ ■ . 

None oft the Abovg ' , , 



8 ' . I , 

•Applied Res.earcJ) or Developtftent 
^oduction Engineering 
Consulting 

Sales • . » . 



Mechanical Engineering 
Civil Engineering 
Electrical Engineering 
Chemical Eng>ineering 
Irtdustrial- Engirieer^ing 
Aeronautical Engineering 
OtHer Engineering i 
(Specify) J 



2. Do you\supervi^e any other |>rofessional personnel? 

* 3. Age: .^20 to* 29 30' to 39 - ^40 to 49" 

* ^ * . ~~ * . * — — 

\-4. Sex:, M^le \. Female 

5. Cf^eck .the category th^ appl'ies to^'you': 



•Yes 



No'/ 



'50 to 59 



60^or over 



•White (other than Hispanic) 
: Amerind (or Alaskan native) 



'Black (Other than Hispanic) 
.Asian 



Hisparric - 



6- Y^ars worked as erfgiVfier or scientist 

7, ^Highest degree: (a) None Bachelor's Master's ' 'Doctorate 

• (b);year ^ Jc) specTal fjelxi: , (cheqk below) 

^ci( 



Other 



Mathematical i>c1ence 
Piiysical Science 
Computer Science 
Life Science 
;Envir>onmental* Science 
Socid.l Science • 
Ot/ier Science 
Business 
Other 



Mechanical Engineering 
Civil Engineering' ' 
^Electrical 'Engineering 
Chemical Engineering • 
Industrial' Engineering • 
Aeronautical Engineering 
Other Engineering 
"Specify • ; 



> 8- Approximate grade average:- 

Undergraduate: A+_ A A- B+ 

"Graduate: / A+ A A- B+~ 



B 
B" 



B- 
B-* 



C+ 
C+'" 



C^. C^ 
C^ • C-" 
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9. ^ Identify the field of ttxe coll;ege level subject you liked best: 

, Engineering 
\Fitie Arts 
\Language Arts 
Ither 



Mathematical Science 
.Physical, Life or 

Environmental Science 
Social Science 
Business » 



10. 



Identify the field of the college level subject^yov liked^ least: ^ 



Mathematical Science 
Physical, Life or ' 

Environmer\tal Sci.^nce 
Social Scient^ 
Business 



. '* Engineering 
^ ^ Fifie Arts ^ 
Lar^guage Arts 
. 'OtjT^r ^ 



J 



11. 



"Types of instrilttion'' are 1 is tid'and.Se fined below. "Write^'^M" to indicate the type 
you prefer, mokt, and ^"L" to inditSte the-lype you prefer least;. ' : * 




/ c. :>i|piiNAK - small classes, inforgial .instruc;Jtor-discussion^oup 
' / , LABORATORY - :dir^t participation;, including experiments or group learning^. 
^ activities wit^h emphasis on student learning by doing / . 

- *• e. TUTORIAL - reading and one-tor^ne discussions wi th^'instructbr ~ 
f, CORRESPONDENCE - no clashes, fading material tfhd exercises excRanqed ^ ~ 
by TTiai'? • ' , " ' ^ 

12. Have Vou beea emi^Ioyed on '^a full-time basis .for 2 yearv or more? ^ .Yes ^ Wo 

13. Have you taken tfp^ courses during past Z y^a,rs? ' (*If you have been employed for^ 
..Tess'than two years, answer for that >enod).' * Yes x^*No 

if Ng^i go-to question^l6. * . ' . — 

14. How many cour-s6,s have taken in the past two years, excluding those still in * 
,-^)rogress? * % ' r ' , \ 

15. For each course (up to 3) ple^p provide th^ fallowing information by' checking the- 
appropriate category on each line (i.e., make* on^e -entry for each line):*^ 



a.. Whe cV)oducted the course? 





College or, 
l/niversity » ^. 


Employer . * 


0 

% 

Association 


Other * 
(Specify)- 


Course #1 






" ■ r » — — ■ ' — 
* 




Course #2 










bourse #3 











b. What "type" of course was it? 





Lecture 


Recitation 


Seminar 


Lab 


Tutorial 


Correspondence 


Other'^ 


Course #1 -1 


• 














Course #2 1 












# — 




Course #3 \ 

















c. 



How much interaction was there, in class, between instructor and studenta? 





ir 

Far l&ss 
^ than 
^ Average ^ 


Less than 
Average 


Average * 


More than 
Average 


Far more' 

than 
Average' 


•,Not 
Applicable 


Cpu'rse #1 
















urse w& 














Co 


frSe #3 




' — ^ — -^-h — 


^ ' 






— =^ — 


d. 

* 


1 How^^ch 


, ihteractior 

.Far less 
. ;ihan 
Average 


1 was there," 

Less than 
Average 


in class. 
Average 


between stuc 

More than 
Average 


Jents themsi 

Far more 
than . 
cAverage 


Jives? 

Not 
Applicable 


C6 


urse Jl- 














uourse #z. 














Course #3 















uiu juu fjeriuns;^! ly nave as mucn cl 
instructor? With other students? 





With Instructor 


With SI 


:udents 


'Not Applicable 


lourse #i 


Yes No, 


- Yes 


No . 


Course #2 










Course #3. 












How much did you learn in the course"? 





Farj£ss* • 
Average 


' Lessotha# ' 
Average 


.^^^^^age 


' More .|han' - 

Aver'Sg|...:rM 


r-^.. Far ijiore 

than 
y Average 


.C2ype#l 












Cotirse #2 










' 

< • 


Course- #3 • . 












^. How/much jdid you enjoy the cdurse?, . " 








Far >jess 

than 
Average 


L^s than- - 
Average 


Average 


^More than 
Average 


IP- 
Far more 
^ ^ V than 
Average 


Course #1 












Course '#2 








^ — \ — — 




Gfturse #3 -. 








^ i 





h.^ ;How well organized was thefcourse? 





,Far less 

than 
Average # 


^ *^ 
Less than 
. Average 


Average 


. More -than 
Average 


Far more 

than 
Aveflifje 


Course iS^l ' 












Course #2 












Course #3 




i 







i. Mould you recommend the course to a fellow-worker? 
>Would yAj take another course from'41^^?ame instructor? 



Course #1 
Course #2 



Cou i;se '#3 



Recommend to fellow-wo rker 



Yes 



No 



Take another' course 



No 



Please provide the follo^^g inforrrktion in the space below: 

What was the duration the course^P^^ 
^fjlow many classroop hours did.thd course require?' % 
• ^Did youV complete the course? M ^ 

tJhat grade, if any, did you receave? 

'What wa?"the subject 6f ^he course? ' - . 





Duration 
(wieks)- 


Classroom 
(hours/week) 


dpmpl eted 
CY^s or No) 


Grade 
Received 


Subject 
(describe) 


Course #1 












Course #2 




— ■ -f 








Cou rse #3 . 






it 




— — — " 1 . 



le.^Listed below are s:ome possible reasons for taking courses. Consider each one in turn, 
and indicate by a" check whether it would afply to you, if you were taking any courses. 
Then, for each one that applies , indicate ivhether you would be taking a^'course if you 



knew in advance that that particular objective would not.be achieved^ 



Applies 1 Critical 





Ves 


No 


Yes 


No 


}. To fulfill a Reed for personal associations and friendships, 
make new friends, improve social relationships, be accepted 
, and/or participate in group activity. * * 










2, To comply with instructions, suggestions, recommendations or 
requirements from someone else, or some authority. To meet 
formal requirements and/or employer policy. 










3. To impro)^e.n\y ability to serve, or prepare for servide to, 
the community or jnankind, and to be a more effective citizen. 










4.. To gain professional advancement and/or increased job status 
and competence. 










5. Jo obtain! relief from boredom or the routine of home or work. 
To provide confralt to the rest of my lifg and/or escape day- 
to-day responsibilities and/or frustrations. - 










6. To learn - 


and ol>tain knowledge for its own sake. 








4 


7. Other (spi 


5cif/) • . ^ 











17. 



Listed below some poss;Wj1e "blocks" or impediments to taking courses. Consider 
each one in tyrn and. indicate by a check whether it currently applies to you. 'Then, 
for each oire "that apiiTies, indicate whether you would take a course if. that particular 
impediment were removed. • / ^' 



1. 



Toq time-consuming or too many other commitments to make it . 

feasible to take courses. 

The cogt of taking or traveling to the courses is excessive. 



Applies 



Yes 



No 



Critical 



Yes 



No 



3. 



4. 

57 



Desired courses are not offered, or are not offered at 

feasible locations. ^ 

Available courses are of poor quality. 



I personally do not need or want additional courses; 



'APPENDIX IJ: - BACKGROUND TOR THE STUDY- 
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THE MOTIVATIONAl ORIENTATIONS OF ENGINEERS IN -CONTINUING EDUCATION 

^ ^ Educational planners have long been interested in why adults par- 
ticipate in continuing educatioh^ Although .there has been extensive demo- 
graphjc and sociological characterization of particilDant? and non-partici-'^ 
pants in continuing education"", until s receatly there has been no systematic 
study of the motlvati.onal orientations of participants (versus nori-parti- 
cipants), nor of their psychological make-up. 4ji a semirjal study, Houle 
(ISfei) developed a three-fagtor typology of adult learners: goal oriented, 
activity oriented, and learning oriented.' The goal oriented adult use's 
continuing education as an instrumental means to acfiieve specific goals or 
ends. The activity-oriented learner participates in continuing education 
mainly becai^e of the social reNationships which are generally an accoutre-, 
ment of the .learning situation. Finally, the learning-oriented partici- 
pates because he- is ^interested in learning for learning'*^s ^ake. 

In the wake of Houje's work- a number of researchers, not only in 
the United States, but also in such countries as New Zealand, Cajiada and 
Sweden, have studied varied aspects of adult learners' motivations. Many 
of these studies have involved the construction of an instrume.nt to measure 
motivation, consisting of Lijcert-type questions deri ved *from. Houle 's typo- 
logy, depth interviews with adult learners, and personal bbservation oji' why 
adults participate in continuing education,' and its administration to a 
group of adult learners.' In order to identify orientations, indivi<lual 
scale items are typically clustered by the statistical'technique of factor 

. ..■ . • . ' 

analysis.. The three principal instruments that have 'been utilized are. the 

\ ' ' 
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the; Education -Participatton Scale (Morstain and Smart, 1974,. Boshier, 1971), 

'The Reasons for Educational Participation Scale (Burgess, 1971) and the Con- 

*■ ' - ' >• ■> ■ ■ 

^ tinuing Learrling- Orientation Index (Sheffield; 1964).^ 

' Boshi6r (1976) continued to do research and published a critical 
.review of thei literature and methodology surrounding these three' scalps, 
. citing the work' identified above as well as that' of Grabowski (1973), who 
Identified a new. motivational factor he described as "desire to study alone"-, 

^ -A year later Boshier" (1977) developed^a model which described 
participants as life-.chance (deficiency) or -life-space (growth) oriented. 
These" were >gain. based on responses "to the EPS. - Boshier concluded it was 
possible to categorize participants by these motivations but it was argued 
that "further research pipncerning the social and psydhologi.cal foundations, 
sof motive for participation is needed. " ^ . ' 

1 : ' ' . * 

Darkenwald (1977) claims that nx)st of the recent studies using ^ 

the EPS scale yield remarkably similar findings. Six factors are identi1?fied: 

hi 

social -relationship; external expectation, social wel fare,, professional 
advancement, escape/stimulation and cognitive interest.' He also concludes 
(1) Houle's threevfactor typology of the adult learner is inadequate, (2)"^ 
major orientation factors are only' generally valid, and (3) most peopje par-. 

''^'ticipate in adult education for mixed reasons, some related to learning and 
others riot. He further suggests resear'Shers and p.lanners need to be aware 
of the variety^nd complexity of motivations underlying participation in 
continuing education. Darkenwald jjojnts out that engineers probably differ, 
from the general adult public in the Importance 'of different motivational, 

, factors, ' ^ ' 
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Hammer (1977), in propoa ^ng a^ model of ihterests and needs in con- 
'tinuing education, focuses on "blocks to nxDtivatioa," "She identifies a num- 
ber of works in which systematic variables (time, availabi lity, "money) are 
identified as blocks to motivation, and although she cites interest. and needs 
as important, learning patterns and cognitive ,style are',essentially igrtored 
as they are in Boaz's (1978) work -for tfie National Center for Eciucational 
Statistics^ -While that survey collected' data on teaching method and reasons 
for taking or dropping courses, it sheds almost no light on- the issue- of cog- 
nitive style of earlier instructors or students and its effect on motivation. 
The relevant questions are not even asked, although a great deal of dewgraph- 
i,c data is developed. 

^ Another study focusing on the negative aspects of motivation is the 
work of Garry (1977) in. which he explores "the Relationships Among Anomia, 
Attitude toward Adult Education, and Non-participation in Formal Adult Edu- 
cation Activities." This study demonstrates 'that psychology' cal characteristics 
can importantly impinge upon the motivation for continuing -education 

Thsf work of Snow and Farr for NSF, (1980) focuses on organizational 
*and environmental variables as they affect motivation, but again, not on 
cognitive styles., Also^^y (19,79) explores usage and motivation at a 
more global level. In oOr own work, Samei^s and Whitcup (1979) address the 
impact of cognitive style in continuing education on educational outputs, 
but it do'es not deal extensively with motivation, and the focus is on 
alternative teaching styles. - - ' \ ' ^ 

• •n-.r • ■ ' 
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• WHAT ARE' LEARNI-NG STYLES. OR WTERNS? ' ^ 

Learning styles or patterns refers to the "cognitive styles" of 
students or individuals in learning situations. "Kogan (1971)* has defined 
cognitive styles as "Individual variatioi|i in modes of perceiving, remember- 
ing and think'ing:, or as distinctive ways of apprehending, storing, trans- 
forming and utilizing information." It ;is a-ssumed that- cognitive style is 
a relatively' stable and enduring characteristic that is revealed in one's 
perceptual and intellectual activitias in a highly consistent and'^pervasive 
way (Witkin, 1976; Witkin a Moore, 1974). 

\ • SOME MODELS OF COGNITIVE STYLE 

1 • \ 

Messick (1970) has identified nine distinct dimensions which fall 
under the rubric of cognitive style: (^) field-independence versus°fiel d- 
dependencecanalytical versus global way of perceiving; field-independence 
entails. a tendency to experience- items as discrete from their backgrounds, 
while-field-dependence foduses" on* the relationship of items to their back- 
ground, {&) scanning — differences in the extensiveness and intensity of 
attention deployment, (c)' breadth of .categorizing — preferences for broad 
'inclusiveness versus narrow inclusiveness in establishing the acceptable 
range for , specified categorie'^y fd) conceptualizing styles — the tendency 
to conceive'of. things as having many properties '^is opposed to few. ^ 

/ • ' • 

Messi^k continues with: (ej cognitive complexity, versus simplicity 
— individual differences in the tendency to construe the world, particu- 
lariy the social world, in a multidimensional arid discriminating way., • . 

''See" Appendix III for the complete. citation of all works referenced in. this 
Appendix. * _ 

: ^ 
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(f) reflectiveness versus impulsivity — individual differences in. the speed 

witfi which hypotheses are selected ^nd information processed,^ (g) leveling 

versus sharpening — assimilation versus discrimination i-n incorporation of 

information into memory, (h) constricted versus flexible control -^ndir 

vidu^l differences in susceptibility' to'disti^ction and cognitive^fnterfer- 

ence, and (i). tolerance for unrealistic e)?periences. 

■. I \ ' -J* ' * * 

McKenney and his associates at Harvartk(McKenney , 1972; McKenney and 
Keen, 1974) have developed a cognitive style model that hinges tjpon two 
dimensions of human" information, processing: information-gathering and infor- 
mation evaluation. In information gathering individuals may be preceptive, 
bringing concepts to filter data 'and focusing on relationships between items, 
or receptive, that is more sensitive to the stimulus itself and focusing 
more on detail than on relationships. In analyzing informational inputs 
.individyal-s kiay be systematic, approaching a problem by structuring *'it in 
terms of some methodology, or intuitive, jumping from one methpdology to 
another and using trial-and-error methods to arrive at solutions.' 

Hill and his coworkers at Oakland Community College -view cognitive -• 
styles as being_the cartesian product of three sets of elements: symbols 
and meanings, cultural determinants, and modalities of inference.^ The 
first set, symbols and meanings, indicates an individual' s .tendency to^use 
certain types of symbols, i.e., theoretical symbols.— such as words and 
numbers — and qualitative symbols — which present and th'en represent to 
the individual only that which the symbol is. ' . 



9 



. _ ' Cultural determinants are infliieffces which the Individual brings 
-to derive meaning from symbols (e.g. family's, per^epfions, associates' 



*Often referred to as conceptual tempo, 
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perceptions, etc.). The third set'-indfcates whether the' indivi'dual thinks .' 
in terms pf categories, or in terms of differences', or analyzes multiple • 
re^tionshipi or employs all thr§e aforeraentionfed .modes^of thought. The " 
Hill model of cognitive styles has been used extensively by colleges, high, 
schools and elementary scho'ols to identify the cognitive styles o'f students 
. and teachers'and to pre'scribe pe^sonali2ed educational apprjoaches based u^n ■ 
these findings (Schall, ip7&>. ' - * - 

. IMPLICATION OF COGNITIVE STYLES >0R THE I^ARNING-TEACHlNG PROCESS 

- Cognitive style has been shown in numerous and varied studies to 
have a ?ignificant impac^t upon -learning -behavior/ teaching behavior and the 
student-ieacher interacti-on. These-.-wjl-l" be discu'ssed in turrr, .focusing on, 
for the sake of brevity, the most ^thoroughly researched element of cognitive 
style — field-dependence versus field-independencs' (Martens,- 1 975). 

\ . • COGNITIVE STYLE AND LEARNING BEHAVIOR ; / * 

- ?i"ce field-dependent^ersons' perceptions ar^e global — that 
is, elements, are perceived -in their relationship to the field, it should 

, ''^surprising that fiefd-dependentpersons^^ave diffic^^^ - 
tical problems that .require critical elements -to be taken out of context 
and thfe field reconstructed with the criS^l elements in a different content. 
Field-independen-t-..^ersons havQ no such di-fffiulky.' Further, fteld-dependenf 
^ persons are more- likely to accept the organization of .material to be learned 
as a given.(as imposed byj.the nature of the"' material itself or by someone, 
else) rather tten Attempt to impbsl>an organtratron of'their om<- When "the 
; -material to, 6e Tearaed has no inherent structure, field^ independent students"' 
learn it much' better than field-depemdent students. (Bruce, 1965) 

I. ^' -..o '.. ■ 5: . 0 

■ ••■ ■ Associa-tedwith n^Vi^i^fmem-fSr,%on^-'j:iitmt.\yeis%z to tlie -field ' 
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.ift 'intellectual functioning, i^ also -treated- attentiV^nes? to the "social 
'fiel-d"; field- dependent pee^ns "are' fnore t^ly to take into account and 
be *influen5eJ by points of|^^S2t5js^ini^5.ant) 'others and be more recep- 
ti^ve to social cues' (see. •f§^^^^'4.:.t1|£?_er^^^ df studies by Eagle, 
Fitzgibbons, and Goldberger; N&^l>-3gl^,l7^ble a'nd Nakamura, 1972; etc ) 
Re Id- dependent persons tend to dd/i7eji^.'|^ ts in which social orienta- 
tion is important (e.g-., the sociab^5/:)'|yi(^^|^5lj^i(*.^^^^ ; 

. ■ ■ -'^y*- ■- • • ' . 

excel in subjects that may be terme<i^Rjc^re..''i.n!persoTiar'-,' abstract, and 
analytical (e.g., the physical sciencfei^'fWitkin, 1973). . « " ' 

Social reinforcement (e.g. pratse'; censure) has greater impact on 
■field-dependent than on field- independent students, vis-a-vis tbe learning . 
of classroom material (Konstadt and Forip-n, 1965; Fitz, -1970; Randolph 
197g; etc.). Overall, field-dependent students' ane better at remembering 
•"social" material while tield-indepen^f stu^nts.are better at .learning 
"impepson^Bl" material. ' .= • * . . 

r 

« » / X ' 

' • 9 COGNITIVE STYLE AND TEACHING BEHAVIOR 

The, "cognitive style" of teachers has been shown to be associated 
with particular teaching methodologies,, strategies, and with other classroom 
behaviors. Wu (1968) found that fi el d-Sdependent teachers prefer the-dis- 
cu|sion method of teaching (in which there^is greater 'student- teacher 
interaction), while field-independent teachers prefer lecturing or dis- 
covery methods. Ohnmacht (-1967a, b) observed'that field-independent 
teachers are-more direct in their attempts to influence students than 
field-dependent teachers; also, fiel dSepenclent teachers tend foward the- 
useiDf democratic (i\e. student centered) instructional methods more than 
fie Id- independent teachers; - ^ ^ 
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COGNITIVE STYLE AND TEACHER-STUDENT 'INTERACTIONS 
Based upon- cognitive^ styles, a teacher and a particular student 
may be either matched (e.g. field-dependent teacher and field-dependent 
Student) or mismatched (e.g. field-independent teacher and field-dependent 
s*tu<Jent). Although mismatching of student cognitive style and teaching ■ 
me'tho'ciology or strategy (associated with a particular teacher cognitive 
styl#)<may adversely affect stu(fent learning (Tarrance and Davis, 1971), 
teaci*B|r behavioral adaptations" can negate this effect. 

-d' ' ' • ■ • ■ 

-■^r Hill. (-19741 has developed a three-fold classification of tehchers 
•based ^upon -modification of their teaching approach to meet the needs of / 
'students with different cognitive styles: teachers with a ."predominant . 
style" maintain a fixed educational methodology despite. student differences 
in cognitive style; teachers who are "switchers"^ use the students' cogni- 
tive styles as points of depa-rture and vary their approach so that students 
accomodate to- the instruttor's preferred t-eaching* style; and teac'hers:who ° 
Utilize teaching styles which are geare^to meet the n^eds of students' 
"cognitive styles are considered to be "flexible." ' " 

^Messfck (1970) has pointed out advantages to both matching and mis- 
matching of student cognitive- styles and' teaching styles. Intentional 
mismatching \niay benefit the student by building missing student skills (i.e.^ 
remedial mismatch) or- by' helping the individual become more flexible in 
cognitive style. Intentional matching may help the student by building on 
student stf-engths and by fostering student feelings of success and achieve- 
ment through the avoidance of situations 'that require the use of' skills 
that the^student doesn't have. It should be noted,' Jiowever, that mismatch- 
ing may actua'lly eng'ender a negative learning atmosphere; DiStefaao (1969) • 
•and James (1973), for example, .found' that while students and teachers 
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matchecl in cognitive style viewed one another positively, students and 
teachers who werfe mismatched viewed one another negatively .* Witkin (1976) 
has suggestecf that persons matchecl iri cogni tive ^style tend to get^alon^ 
better (i.e., have positive feeling's for one another) for three reasons: - 
because of -shared foci of interest, because of shared personal character- ' 
istics, and because of similarity of communication modes, making for easier 
and more effjective communication. V 

• APPLICABILITY OR COGNITIVE STYLE, STUDIES TO CONTINUING EDUCATION 
f FOR ENGINEERS 

The difference in social orientation between field-dependent and 
field- in dependent persons has *been previously showf^^o be associated with aca- 
demic performance in the social sciences versus the physical sciences. "This 
difference in orientation also plays a significant role In the selection of ^ 
various occupations and .in how well individuals perform/in occupations: 
fiejd-dependent persons gravitate towards and do wel] fn occupations re- 
quiring social orientation (e.g. social work, teacJiirig', retail selling, etc.), 
while field-independent persons opt for and excel'l in Occupations requiring 
^impersonal^ analytic orientation /(e.g. engineering, computer programming, 
chemistry, etc.). Although it may be thought that most — rf^not all — of 
the individuals within a given occupation share a particular fiejd orienta- 



*The same relationship has been observed ^*n other social interaction situa- 
tions; therapists and patients who are matched -in cognitive style view one 
another positively, while those who are mismatched view one another negative- 
ly (Greene, ,1972). Cognitive style differences can also affect the -nAure 
of the therapist-client contact. Witkin et al (1968) found that when pat- 
ient and therapist were matched in cognitive sty]? the number of interactions 
increased di^amatically. Furthermore, regardless of matching, field-dependent 
therapists tend to Intervene- more than those who are more field-independent. 
Also, regardless of therapist cognitive style, therapists tend to intervene 
more wjth field-dependent patients. Greene (1972) albo'found that therapists 
adapt their therapeutic approach to the^ patient^s cognitive style, providing.* 
more supportive therapy for 'field-dependent patients. 
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tion, wide vfr^ation has been found to exist between specialties within a 
given occupation: for example,* Nussbaum (1965) found that systems engineers 
are more field-independent than other types of engin'eers, and Quinlan and Blat 
(1973) o^serveS that high-achieving psychiatric nursing students are more 
'fiel4-dependent than high-achieving' surgical nursing students. 



Yet even granting that such cognitive differences do exist among 

individuals in a.particular occupation*, tt may be argued that' such di/fer.gnces 

are irrelevant to the continu^'ng education of engineers. A frequently made- 

assumption is that at the graduate schooWVel good teaching and learning 

are ensured by the teacher's devotion to and knowledge of the subject matter 

and by the students' commitment to seek advanced training. However, this 

assumption is op^ to serious q^iestion on the basis of the significant e5<i- 

dence that has been amassed in regard to other areas of soqial interaction 

— tor example, patier\^t- therapist relations — that variables such as cog- 
« 

nitive style do have a major impact upon the nature and the quality of adult 
social interactions. Although most of the learning and teaching style 

V m - > 

Studies have involved children, a strong case, can be made for their applica- 
bility to adults as well, and some of these are discussed below. 

• SOME RECENT WORK ON THE IMPACT OF COGNITIVE STYLE' ON LEARNING OUT- 

• ♦ 

COMES OF ADULTS . " * . - 

The issue of whether, the pairing of student and teacher cognitive 
styles has had some recent attention. Rains (1976) working with students 
a't a Junior college concluded '.'students with higher g/atlGS -had learning 
styles- more closely related to instructor teaching styles than students 
achieving lower grades. Brown {l;?78).'shov5ed that ;',for those learners . 
perceiving congruency between their preferred styles and the teaching ~ 

■ ■ _ Wfo 
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style actually perceived achievement was greater than tor those perceiving 
^ incongruency. Root and Gall (1979)-siniilarly found that'college students 
did better If they were assigned to teaching "treatments" which correspon^d 
to their cognitive style. " ' ' 

*" - * ' ■ ^ . ' " '. 

4 Uss striking results were achieved by Scerba (1979). -Although 
finding no direct, relationship between the e(3ucational outcomes of Coimunity 
College students and tlie matching of. their learning styles with instruc- 
tional styles, certain second orde»^ffects,with"Course content we^e 
observed and -Scerba^onclud'ed teacJnng^style was pnly partly important. 
Similarly in an experiment conducted by the American Col iTsge testing 
program at two\cpfiimunity^-colTeg6s in Michigan, "the 'project results did not 



establish the existence- af significant ^relationships between 
cognitive style.meaSur^a.§fid*data' oh educational outcomes/' 



th^^use of 



In some reflated AoVR Hof^k'*^^^ Zweny (1978) showed that field 
dependent nfatheniajic:S. students- "Teamed more^' if the material was presented 
listng aa inductive >ather than a deductive, approach. . - 

Finally, Thompson-, in 1979", looked at ,eiducatiohal outcgjne versus* • 
five measures, of student cognitive style, including^G^FT and ANSIE. 'He . 
found only taEFT was directly related to-measiires of edutational achieve- 



♦ 



ment "in contrast to previously reported' research," ' * 



V 

/ 



- In surranary, the evidence is beginning to "pile up" that cognitive 
style and cognitive style matching may hav.e' significant import on educa- 
tional achievement, even at the adurlt level . ' ^ 
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